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The professional staff of Aerojet-General's 
Advanced Research Division is engaged 
in programs of far-reaching significance 
to national scientific goals -in space, 
on earth, and undersea. 

LIFE SCIENCES: toxicology: physiology 
and controls; life support systems; 

WHERE MAN GOES THERMODYNAMICS: heat transfer; 
MIND HAS TRAVELED FIRST combustion; fluid dynamics 

SOLID STATE PHYSICS: semiconductor 
materials; high temperature materials 
SPACE ENVIRONMENT PHENOMENA: 


dynamics; surface physics 
OCEANOLOGY: acoustics; hydrodynamics 


Senior scientists are cordially invited to investigate outstanding opportunities for advanced research at Aerojet-General® 



purposeful imagination. ...in form 


:nce and constructive imagir 
pace systems. O As a parti 
e the United States Govern 


lion in the creation and assessment of form 
r of the Air Force-science-industry team 
ent in this mission. The men of Aerospact 


The men of Aerospace exercise high technical con 

Aerospace Corporation is chartered exclusively tc 
provide advanced systems analysis and planning; theoretical and experimental research; general systems engineering and 
corresponding technical direction of programs. □ Through concept, research, development and completed mission the men of 
Aerospace improve the form of components, equipments, and systems. Trade-olTs and interface considerations are objectively 
appraised on the basis of performance, reliability, and cost. □ Men with the depth and breadth of experience required to 
solve these interdisciplinary problems are needed by Aerospace Corporation, an equal opportunity employer. Highly skilled 
engineers and scientists with advanced degrees are invited to contact Mr. Charles Lodwick, Room 101, Aerospace Corporation, 
R O. Box 95081, Los Angeles 45, California. O Organized in the public 
interest and dedicated to providing objective leadership in the advancement | 
and application of science and technology for the United States Government. 
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Denver 
Expanding 
Role as Space 
Age Center 





Astronoul who will 
someday depend on a 
Sundslrond solor or ciyo* 
genic space power system to 
power all supporting equip- 
ment and keep the space ve- 
hicle "olive." 


^^^A"teom member" of 
NASA, the Air Force, Army, 
Navy or a prime contractor to 
whom costs and delivery dates 




n 

scientist or engineer 
who would like to give his 
family the opportunity to 
“really LIVE" in Colorado— 
while you contribute to the 
creativity and technical ac- 
complishments of this modern, 
fully-integrated plont. 


SUNDSTRAND 

A V I AT ION-DENVER 


2480 WEST 70TH AVENUE ■ DENVER 21. COLORADO 



AEROSPACE CALENDAR 

July 17-19— Lunar Missions Meeting, Ameri- 
can Rocket Society, Pick Carter and Stat- 
ter Hilton Hotels, Cleveland, Ohio. 

July 18— Minneapolis Aquatcnnial "Air-O- 
Rama", Southport Airport. Minneapolis. 
July 25-25— Business Intelligence and Ad- 


d Plannit 


Scnrin 


Calif. Sponsor: Opcr 

July 24-Aug. 2— National Soaring Champion- 
ships. El Mirage, Calif. For information: 
National Soaring Championships, P. O. 
Box 997, Victorville, Calif. 

Aug. 1-3— Engineering Foundation’s Engi- 
neering Research Conference on Com- 
posite Materials, Tilton School, Tilton, 
N. H. 

Aug. 1-5— Experimental Aircraft Assn. Fly- 
In, Rockford Airport, Rockford, HI. 

Aug. 6-10— 7th Annual Technical Sympo- 
sium, Society of Photographic Instrumen- 
tation Engineers in cooperation with the 
Air Force Systems Command. Statler Hil- 
ton Hotel, New York. N. Y. 

Aug. 7-9— Low Level Wind Conference, 
Texas Western College, El Paso. Tex. 
Sponsors: American Meteorological Soc- 
iety; U. S. Army Signal Missile Support 
Agency. (Aug. 9 session in Dallas.) 

Aug. 7-9— PERT (Program Evaluation and 
Review Technique) and CPM (Critical 
Path Method) Seminars, ITT Data Proc- 
essing Center, Paramus, N. J. 

Aug. 7-9— 57th Meeting, National Aerospace 
Standards Committee, Aerospace Indus- 
tries Assn., Benjamin Franklin Hotel, Se- 
attle, Wash. 

(Continued on page 7) 



NOW FROM DUNN ENGINEERING DIVISION 
OF WAYNE-GEORGE CORPORATION 



CAPACITY 


AIR BEARING 

TEST TURNTABLE 

5800 lbs. Maximum Pure Thrust Load* 
4200 lbs. Maximum Pure Radial Load* 
66,000 in. lbs. Maximum Pure Moment Load** 
0.5 in. Ibs./Rad./Sec. Bearing Viscous Friction 


New Dunn T918 Turntable has largest capacity and proven optimum 
performance for inertial platform and gyro testing. Options include 
servoed slip rings, frictionless torquers, and a variety of rate and angle 
readout systems. New T918 is now in use testing the NASA Saturn 
Guidance System. Write or call for more details on Dunn Air Bearing 
Turntables ... an advanced concept for more accurate testing of large 
inertial systems. 

WAYNE-GEORGE CORPORATION 

J)UNN ENGINEERING DIVISION 

322 Needham Street, Newton 64, Mass. 

WOodward 9-7300 
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These little ladies don’t know it (and really don’t care), but 
a team of Texas supply specialists helped in their wonderful 
flight to Los Angeles and Disneyland via . . . 

® CONTINENTAL AIRLINES 

707-720 B TURBOFAN JET 

In the uncompromising maintenance of its pace-setting jet 
fleet, Continental secures many vital, factory-new parts 
and accessories from the convenient Denver District 
warehouse of . . . 


SOUTHWEST AIRMOTIVE 

COMPANY 



SERVICE AND SUPPLIES FOR THE AIRLINE INDUSTRY AND FOR 
BUSINESS AVIATION - JET ENGINE OVERHAULS FOR THE MILITARY 


Southwest Airmotive Co. 
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NEW FROM BUCKEYE! 

#13460 UNDERWING REFUELING NOZZLE 

LIGHTWEIGHT. Aluminum. Weighs 10 lbs. Interior 
metal parts are of non-corrosive stainless steel or 
aluminum bronze. 

FOOLPROOF. New interlock mechanism prevents 
fuel flow ’til nozzle is locked to aircraft adapter. 
Must be closed before nozzle can be removed. 

FAST. Twist to engage. Push lever just 90° to lock 
on. Deliver 600 gpm. with pressure drop of less 
than 8 psi. 

SELF-ADJUSTING. Prevents leakage without man- 
ual adjustments. 

SIMPLIFIED. Minimum of moving parts and seals. 
All critical parts are accessible without complete 
disassembly of valve. Available with “free-swivel- 
ing” inlet adapter or plain threaded inlet. 


cable, 3 60 ^lOO-mesh strakc^Choke 





Sperry offers 60-day delivery on 
a low-cost K band reflex klystron 


The SRK-291, a new low-cost K band 
reflex klystron oscillator offering dra- 

is now available 6 from Sperry Electronic 
Tube Division within 60 days from re- 
ceipt of your order! Sperry’s new tube 
operates at frequencies ranging from 
21 to 24.5 Gc. Within these frequency 
limits, it offers a 1 1/ 2 Gc mechanical 
tuning range and a low temperature 
coefficient. The SRK-291 is priced at 
only $1495. 

PARAMETRIC PUMPING 
APPLICATIONS 

The SRK-291 is specially suited to the 
requirements of parametric amplifier 
pumping, since its power output — 80 
mW minimum — is more than adequate 
for parametric amplifier pumping de- 
mands. Its low price, wide bandwidth, 
and inherent stability remove the tech- 
nical and economic limitations that for- 


merly hindered the use of parametric 
amplifiers in many systems. 


OTHER APPLICATIONS 



col ruggedness, light weight (only 3% 
oz.).and small size, make the tube ideal 
for airborne as well as ground-based 


NEW, FREE BROCHURE 
A new, free brochure describes the capa- 
bilities of the SRK-291 in greater detail. 
F or your copy, write to Sperry Electronic 
Tube Division, Sec. 140, Gainesville, 
Florida. 

Since the SRK-291 is available within 
60 days, it represents an immediate solu- 
tion to your present problems, whether 

centrating on improved performance for 
an operational one. Cain & Co., which 
represents Sperry nationally, has a sales 
engineer near you. He’ll be happy to 
help you work out specification details. 
Call him today. 


sflft BB 


GAINESVILLE, FLA. / GREAT NECK, N. V. 
SPERRY RAND CORPORATION 


t. typical 


purOlator announces NEW LINE OF 

INTERCHANGEABLE 
ELEMENTS FOR JET FUEL 
AND AVGAS FILTERS 



Removes solid particles of scale, sedi- 
ment, and other foreign matter. 


Removes fine mist-like particles of water 
from fuel by coalescing them into drop- 
lets which fall to the bottom of the filter 
for drain out. 


Improves on the action of the coalesc- 
ing element to ensure the removal of all 
water from the fuel. 


TWO BIG ADVANTAGES OVER CONVENTIONAL BULK FILTER ELEMENTS 


1. Better sealing at the ends. Deeper end caps permit 
use of more adhesive to achieve a stronger bond, to meet 
‘‘Bubble Test" requirements. Less danger of the ele- 
ment leaking unfiltered fuel into the discharge line. 

2. Interchangeability permits use with most popular bulk 
filter housings. Lets you upgrade filter performance 
simply by changing the element. 

ORDER NOW for improved filtration, easier maintenance. 


New Purolator one-piece design elements are available 
in all types and sizes to fit the most commonly used 
bulk filters. For deliveries and prices, write Purolator 
Products, Inc., Rahway, N. J. Ask for Bulletin #1C 211. 

Filtration For Every Known Fluid 

purQlator 
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Olympus— for 
supersonic economy 
at Mach 2 plus 

Aii advanced version of the Bristol Siddeley Olympus 
is now under intensive development for British Aircraft 
Corporation’s TSR 2. It will give this very advanced 
tactical/support reconnaissance aircraft an economic 
performance at speeds up to Mach 2 and over. 

THE RIGHT QUALITIES . . . 

The Olympus has the ideal thermodynamic cycle for the 
economic propulsion of a supersonic aircraft at Mach 2 
plus and embodies all the qualities essential for such an 
application: high power at high altitude; extremely low 
fuel consumption; great operational flexibility; a long 
overhaul life; and a very high thrust/ weight ratio, and 
excellent handling qualities. 



. . . PROVED IN SERVICE 

The Olympus has proved itself in several years’ service, as 
the powerplant of the Avro Vulcan V-bomber, to be one 
of the most successful turbojets ever built. Maintenance 
is exceptionally low-last year for example, on a 26,000- 
mile round-the-world tour, the maintenance required 
was almost negligible. 

BRISTOL SIDDELEY ENGINES LIMITED 



The truly astonishing built-in potential of the Olympus 
has been confirmed by the threefold increase in power 
from the 11,000-lb thrust dry of the original production 
engine, to the 33,000-lb thrust with reheat of the latest 



Olympus under test urith reheat in operation 


SUITABILITY FOR SUPERSONIC AIRLINERS 

Already selected for the RAF’s most up-to-date super- 
sonic aircraft, the Olympus will clearly require only 
minor changes to adapt it to the requirements of a 
supersonic airliner in the same speed category. 

Bristol Aero-Industries Limited, 10210 Pie IX Boulevard, 
Montreal North, P.Q. Canada. 



E D I TORI AL 


The New Arsenal Concept 


For some years we have been warning the aerospace 
industry of a trend by the government to squeeze all 
vestiges of the private enterprise system from the 
defense business and turn it into a vast federal arsenal. 
Until recently only a few leaders of this industry have 
shared our concern over this trend. Now there are signs 
of a belated awakening on the part of top aerospace man- 
agers on how far they have already been driven in this 
direction and how little of the responsibilities of cor- 
porate management is still left in their hands by their 
government customers. 

But even the participants in the recent Aerospace 
Industries Board of Governors meeting at Williamsburg, 
Va., and the Air Force Systems Command conference at 
Monterey, Calif., will be shocked by the new plans for 
defense contractors being hatched by the Kennedy Ad- 
ministration to control industry executive salaries and 
establish new government research centers to take over 
this activity from private enterprise. These plans have 
been sketchily outlined by U.S. Budget Bureau Director 
David Bell (see p. 18). Some industry somnambulists 
will continue their slumbers on these issues, hopeful that 
the proposals outlined by Mr. Bell arc somewhat vague 
at this particular time. However, the intent they express 
is clear: first to reduce the corporate leadership of the 
aerospace industry to a federal civil sendee salary scale, 
and second to transfer the vital function of research and 
development from industry to government research in- 
stitutes. Even the presidents of government sponsored 
"non-profit" corporations such as Mitre (salary $50,000) 
and Aerospace (salary $75,000) might be stirred by Mr. 
Bell’s proposal to squeeze all defense executive salaries 
under a $25,000 ceiling. And if Mr. Bell’s proposals 
sound a trifle vague at this point, they are certainly ex- 
plicit as to the Kennedy Administration’s determination 
to create this new federal arsenal. 

Much of the preparation for this final assault on the 
aerospace industry already had been accomplished during 
ihc Eisenhower Administration, and it was this distin- 
guished general who first focused the public spotlight on 
what he regarded as a dangerous alliance between the 
defense industry and the military establishment. It was 
during this period that the congressional hearings began 
to paint a lurid and one-sided picture of excessive profits 
and behavior of questionable propriety in the defense 
industry, and few industry leaders even bothered to raise 
their voices in rebuttal. It was during this period that 
many corporate presidents signed away many of their 
management prerogatives in specific contracts and one 
cynical Defense Department civilian remarked that they 
would sign their own death warrants if it was labeled a 
billion dollar contract. 

These erosions into corporate management were widely 
varied and some of them looked innocent enough at the 
time. Only in retrospect have such practices as being 
unable to transfer engineering personnel from one cor- 
porate project to another without specific government 
customer approval, and the mountains of detailed re- 
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porting to the government customer on internal cor- 
porate affairs been revealed as essential elements of the 
whole developing arsenal pattern. 

Most of the industry has now belatedly recognized 
these pitfalls and the tocsin was sounded loudly at Wil- 
liamsburg and Monterey. But it is a moot point just 
what can be done to roll back the tide at this late date. 
The aerospace industry may find itself already too hope- 
lessly enmeshed in its contractual clauses with its gov- 
ernment customers ever to extricate itself sufficiently to 
regain reasonable freedom of action. 

If the fate of top industry leaders and their corporate 
compensation were all that were at stake, this would 
hardly be an issue of vital national importance. What is 
really involved is the future defense posture of this nation 
and the allies that are dependent on our technology. 
The arsenal concept failed miserably the test imposed 
by even the comparatively simple technologies of World 
War 2-type weapons such as subsonic aircraft, tanks and 
heavy artillery. In the complex technologies of super- 
sonic aircraft, intercontinental ballistic missiles and space 
systems, the arsenal system cannot possibly succeed either 
as a manager of these technologies or as a producer of 
the weapons they spawn. 

These new technologies have created many manage- 
ment problems on both sides of the fence— in govern- 
ment and industry. The traditional government pro- 
cedures for defense procurement are more suitable for 
acquiring cavalry remounts, quartermasters’ wagons and 
muskets than for developing hypersonic aircraft, ICBMs, 
and space reconnaissance systems. What is badly needed 
is a complete re-appraisal of the government-industry 
relationship in these new technologies and the develop- 
ment of a basic new method of doing business in their 
environment. This type of defense business needs a far 
different set of ground ndes, incentives and restraints 
than the prosaic business of buying housekeeping sup- 
plies. 

Most of the critical examinations of the defense busi- 
ness in recent rears have been concentrated on small 
segments of the problem. Too often they have been 
organized only to confirm preconceived prejudices. The 
few attempts to tackle the whole problem and write basic 
new laws and procurement regulations as modern as the 
technologies they must handle have fizzled when their 
progenitors lost heart before the enormous complexities 
of the problem. Yet this task must be done and done 

But it cannot be done as long as the government ap- 
proaches industry with a punitive, hostile spirit aimed at 
usurping the proper functions of private corporate man- 
agement and creative technolog}’. Nor can it be done 
unless the aerospace industry assumes a more respon- 
sible and aggressive attitude in defending its rights and 
discharging its obligations, not only to its government 
agency customers, but to the taxpaying citizens of this 
republic who are the real purchasers of defense hardware. 

—Robert Hotz 
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Hearing better with Tl paramps! 


The M.l.T. Lincoln Laboratory tracking antenna at flrbuckle Neck, 
Virginia, uses Texas Instruments S-band low-noise parametric amplifiers. 


Many microwave communication and radar systems 
now incorporate parametric amplifiers and low-noise 
receiver assemblies from Texas Instruments. 
From L band through K„ band, standard and custom 
equipments operate efficiently and dependably in 
monopulse radar, polarization diversity tracking, 


troposcatter communication, and other airborne and 
ground applications. ■ Texas Instruments staff of 
experienced applications specialists will help you 
analyze your systems requirement. Call today. ■ 
Also See Texas Instruments Career Opportunities 
Advertisement in this issue , on Page 91. 
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INCORPORATED 
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aircraft. BSD is considering the proposal for a study, 1 
isted, primarily because of its submarine-launched Polaris n 
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Marshall Space Flight Center’s 
Manned Planetary and Interplane 
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LIBRASCOPE DIVISION 

<§B> ©SKlSRz&IL 
[PB5[I©D®D@NI 

808 Western Avenue, Glendale 1, California 


...to survive in space: the moon and a Librascope computer 

a variety of general-purpose digital com- 
puters. These computers are designed 
with maximum simplicity, commen- 
surate with functional requirements and 
operate in their environment with high- 
est reliability and long life. In space as 
well as at sea and in the air, Librascope 
computers pace man's expanding mind. 


Large Solids Debate 


Flight Engineers’ Drive 


MMRBM Future Dims 


Project Snapshot 


Washington Roundup 

Air Force intention of concentrating on 120-in. solid motors at the expense of the 
156 and 240-in. motors has put the service on a collision course with several members 
of the House space committee. 

Rep. David King of Utah, one of the committee members who have been pressing 
for heavy emphasis on large solids, declares that Air Force failure to do this is a break 
of faith' with Congress. Rep. King will meet with Committee Chairman George 
Miller this week to press for special hearings to air the issue. 

Chairman Victor Anfuso of the House space research and development sub- 
committee, during hearings on the National Aeronautics and Space Administration’s 
Fiscal 1963 budget, rejected efforts to authorize more monev than the agenev requested 
for large solids. Rep. Anfuso said NASA and Air Force officials had assured him their 
solid development programs were adequately funded. 

Figures supplied Rep. Anfuso at that time showed the Air Force spending 
$20 million on the 156-in. motor and S20 million on the 240-in. motor in Fiscal 1963. 
But Rep. King said high-level Pentagon officials have confirmed for him that most 
of that money will go into 120-in. motors. Rep. Anfuso is now agreeable to special 
hearings. 

Harold Brown, Defense director of research and engineering, recently told the 
Senate space committee that large solids had limited military value (AW June 25. p. 351. 

Flight Engineers International Assn, is conducting a letter-writing campaign in 
hopes of persuading all AFL-CIO international presidents to join the engineers’ fight 
against legislation to require compulsory arbitration of airline labor disputes. 

Chainnan Mike Monroncy of the Senate aviation subcommittee plans to intro- 
duce a bill soon designed to prevent such type of strikes as the FEIA walkout that 
shut down Eastern. In their letters to other union leaders, the engineers stress that 
compulsory arbitration would set a precedent for government control over all labor 
unions, not just those within the airline industry. 

Sen. Monroney’s idea is to restrict the bill to jurisdictional disputes within the 
airline industry. A presidential fact-finding board would dictate terms of settlement. 
The parties to the dispute could appeal the decision to the courts but could not strike. 
Sen. Monroncy is seeking both Republican and Democratic cosponsors of the measure 
before introducing it. 

Defense Department’s detailed report showing geographically where military 
dollars are being spent (AW June 25, p. 31) has put many members of Congress on 
the spot. Lawmakers from states receiving comparatively few defense contracts are 
intensifying their lobbying efforts. Sen. Hubert Humphrey, who feels his state of 
Minnesota often has been ignored in research contracts, is demanding a monthly 
report of defense contract awards broken down by area. 

Study contracts for the program definition phase of the mobile medium-range 
ballistic missile probably will not be awarded for at least another three weeks. The 
contracts originally were expected to be let last week (AW June 25, p. 29). Also, 
Pentagon economy moves threaten to restrict the scope of MMRBM studies. 

Air Force hoped to have more than one study conducted for each of the MMRBM’s 
six subsystems. But now Defense leaders plan to limit studies to 10 at the most, and 
possibly only seven. Future of the missile is clouded further by the continued lack of 
enthusiasm West European leaders of North Atlantic Treaty Organization nations are 
showing toward the weapon (AW Apr. 23, p. 89). 

U. S. Information Agency destroyed 10,000 copies of a pamphlet on U. S. space 
activities because thev contained references to the Midas and Samos projects in viola- 
tion of the Pentagon's new space secrecy policy (AW May 21, p. 26). 

Launch date for the turboelectric reactor power system for space— part of Project 
Snapshot-has slipped from Fiscal 1964 to Fiscal 1965 because of trouble with the 
turboelectric converter. The other power system to be tested in the Atomic Energy 
Commission-Air Force project uses a static thermoelectric power converter and is 
slated to be launched early in Fiscal 1964. 

Some scientists and industrialists showed sensitivity toward the use of the term 
"non-profit corporation” during the recent Military Electronic Conference. Dr. Ivan 
Getting, president of the non-profit Aerospace Corp., used the term "public trust cor- 
poration” while E. V. Huggins. Westinghouse vice president who heads the National 
Security Industrial Assn., used “quasi-public corporation." 

—Washington Staff 
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U.S. Considers Industry Salary Control 


Budget director says indirect restriction of wages is 
under study in effort to reduce defense, space costs. 

By George C. Wilson 

Washington— Kennedy Administration, in its review of federal research 
policies, is considering indirect salary controls among several actions which 
would make basic changes in the relationship between the government and 
aerospace industry. 

Central question is how to get maximum value from the billions the U. S. 
government spends on research and development, especially in the defense and 
space fields. The House Military Operations Subcommittee, headed by Rep. 


Chet Holifield (D.-Calif.), intends to 
session on the question. 

Although research policy changes still 
are in the study stage, testimony before 
the subcommittee illustrates that Presi- 
dent Kennedy is welcoming radically 
new concepts. These are some of them: 

• Industry salary controls. Director 
David E. Bell of the Budget Bureau said 
"contractors should be reimbursed only 
for reasonable compensation costs” un- 
less there are such “built-in controls" as 
"adequate competitive bidding or other 
economic incentives.” 

However, Bell said he was not recom- 
mending direct salary controls on indus- 
try. Instead, the Administration hopes 
to find indirect ways to control salaries. 
He said introducing more competition 
into research contracts and relying more 
heavily on incentive-type contracts 
would help drive down total costs, in- 
cluding salaries. Bell said another possi- 
bility was to require the top administra- 
tors of federal agencies to approve 
cost-type contracts covering individual 
salaries over $25,000. 

Complex Problem 

He conceded that controlling indus- 
try salaries “is a complex and difficult 
problem which we expect will require a 
considerable effort.” A major objective 
is to equalize the advantages of private 
and public employment. "Unless we 
have some kind of system under which 
the private salaries financed by the gov- 
ernment are reasonably related to each 
other,” Bell said, “we arc automatically 
setting up our own competition in such 
a way as to drain all the best people out 
of the government.” 

• Government research institutes. Bell 
said the Kennedy Administration is con- 
sidering the establishment of research 
institutes patterned after private, non- 
profit corporations. He said a bill to do 
this already is being drafted. But the 
bill, at least for the rest of this con- 
gressional session, is certain to remain a 
study document. 

Impetus for such government insti- 
tutes is the conviction that creative per- 


spend the rest of the congressional 


sonnel will stay with the government 
only if they have the kind of non- 
burcaucratic atmosphere found in some 
industry laboratories. Bell said creative 
personnel deserve to be "treated with 
considerable deference.” 

• Cost re-imbursement. Kennedy Ad- 
ministration is trying to develop uni- 
form policies among the armed services 
and government agencies regarding al- 
lowable costs in cost-plus-fee contracts. 
“We are about to pass from the fact- 
finding stage to the policy-making 
stage.” Bell told the subcommittee. 
Industry Viewpoint 

Hclgc Holst, treasurer of Arthur 
D. Little. Inc., of Cambridge. Mass- 
headed an industry committee which 
studied the questions raised by President 
Kennedy July 31, 1961, in a letter re- 
questing the Budget Bureau to investi- 
gate federal research policies. Holst 
in reviewing his group's study, told the 
subcommittee there already is competi- 
tion for federal research contracts. He 
also contended the government should 
not disrupt existing relationships with 
industry by trying to take over the work 
of non-profit research firms. 


Minuteman Tests 

Operational readiness of complete 
USAF Minuteman weapon system has 
been demonstrated at Vanden'berg AFB 
and Boeing Seattle plant. 

The simultaneous tests were the first 

trol center have been tested as an inte- 
grated system. The missiles used con- 
tained inert propellant. The system 
tested at Vandcnbcrg will be used to 
launch a live missile down the Pacific 
Missile Range in the first flight test of a 

installation. Gipe Canaveral firings have 
tested the missile independently of opera- 


Because of competition for research 
contracts, "the control of costs by priv- 
ate organizations is not dependent upon 
their willingness to do so,” Holst said. 
"In almost all requests for bids, the 
government is now obtaining responses 
From many organizations ... As a re- 
sult, there is competition both in proj- 
ect concept and in pricing or cost . . . 
The result of this continuing competi- 
tion of both concept and cost is to keep 
the organization efficient and productive 
in creativity and also in costing. In- 
house government agencies in compari- 
son are likely to be spared competitive 
comparison, both as to concept and as 
to cost, and in any event, do not feel 
the continuing impact of cost control 
imposed through competition and also 
from a built-in desire to keep cost be- 
low income and thus show a profit mar- 
gin.” 

As for establishing government re- 
search institutes, Holst said "merely of- 
fering competitive salaries and retaining 
interesting projects within government 
agencies are by no means sufficient. The 
environment, human and material, re- 
quired for this purpose includes require- 
ments which it is difficult for the gov- 
ernment to provide and has been elusive 
in actual operation of government agen- 
cies. Truly creative personnel of the 
type required for difficult government 
assignment arc so scarce that it is most 
desirable that these individuals be used 
where their effectiveness is enhanced 
by the presence of all possible contribut- 
ing factors, rather than by removing 
such personnel from their normal en- 
vironment through hiring them into 
specially created government agencies, 
whether these be existing old-line agen- 
cies or new creations or institutes of 
government. Moreover, in such agencies 
the work will not feel the cost reducing 
effects and stimulation of competition." 

Holst said further that diverting the 
already scarce creative talent from priv- 
ate institutions to the government 
would retard the transfonnation of ideas 
into marketable products-a technique 
already perfected by contractors. 

Employes' Views 

William H. Ryan, representing the 
Government Employes Council, AFL- 
CIO, said the federal government 
should expand its in-house capability 
so it will have a better yardstick for 
measuring the research and develop- 
ment performed by contractors. An- 
other advantage of expanded govern- 
ment capability, Ryan said, would be to 
remove the profit motive from the de- 
fense business. “As long as this motive 
exists,” he said, “there will always be 
the danger of armament stimulation by 
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House Unit Tells NASA to Weigh 
Continuation of Centaur Program 


private and irresponsible individuals and 
organizations. . . .” 

Backdrop for the subcommittee hear- 
ings is the Budget Bureau report en- 
titled “Government Contracting for Re- 
search and Development.” The report 
was submitted to President Kcnncdv 
Apr. 30 (AW May 7. p. 33). It con- 
cluded "the present high degree of inter- 
dependence and collaboration between 
government and private institutions” is 
desirable. 

The Budget Bureau report said this 
leaves the question of "what should the 
government do to make the partnership 
work better in the public interest and 
with maximum effectiveness and econ- 

Testimony to date indicates industry 
would look upon such things as salary 
controls and government research insti- 
tutes as a disruption, rather than as an 
improvement, of the present govern- 
ment-industry partnership. The subcom- 
mittee itself is reserving judgment until 
after its extensive hearings are com- 
pleted. 

The fact that the Kennedy Adminis- 
tration is planning to establish federal 
research institutes through legislation, 
rather than executive order, indicates 
that Congress will have a chance to ap- 
prove or disapprove this basic change in 
research policy. 


By David H. Hoffman 

Washington— Whether the U. S. 
should continue to invest in Atlas-Cen- 
taur development after spending S3 50 
million is the question National Aero- 
nautics and Space Administration has 
been told to answer this month by the 
House Committee on Science and As- 

In a highly critical report released 
last week, the committee accused both 
NASA and General Dynamics Astro- 
nautics. the prime contractor, of afford- 
ing only “weak and ineffective" manage- 
ment to the program. Charging that 
Centaur— the hvdrogen-fueled launch 
vehicle which once was to boost five 
major U. S. space programs— has been a 
"low-pressure effort" during its entire 
history, the committee specifically rec- 
ommended these measures: 

• NASA should re-evaluate the program 
to detennine whether it still "consti- 
tutes a good investment" for U.S. tech- 
nical and financial resources. The com- 
mittee requested a thorough report 
within 30 days, accompanied by a firm 


recommendation as to whether Centaur 
should be accorded a DX priority, the 
nation's highest, to place it on a par 
with Mercury, Apollo and Saturn. 

• Close, centralized supervision should 
be exercised over Centaur by NASA if 
it decides to continue development of 
the vehicle. Highest standards of qual- 
ity control should also be demanded of 
contractors and subcontractors. It has 
been "unfortunate," the committee said, 
that NASA's Marshall Space Flight Cen- 
ter has been engaged only in "putting 
out fires” as problems arose in the 
Centaur program. 

• General Accounting Office should in- 
vestigate development of Centaur to de- 
termine whether associated contracts 
have afforded adequate protection to the 
government. In addition, the practice 
of assigning military officers on short 
tours of duty to NASA as project direc- 
tors or managers should cease as soon 
as possible to preserve the continuity of 
important space programs. 

Launch of the first Centaur, origi- 
nally scheduled for January, 1961, was 
attempted May S. Following what ap- 
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peared to be a normal lift-off, the Cen- 
taur second stage exploded after 54 sec. 
of flight (AW May 14. p. 36). Failure 
of an insulation panel had exposed the 
vehicle’s liquid hydrogen tank to the 
airstream, triggering rapid roll-off of the 
super-cooled fuel and a rupture that led 
to the explosion. 

NASA said it would attempt a second 
launch in October. According to the 
committee, however, the second Cen- 
taur flight vehicle was damaged at a 
GD/A test facility in California when 
an Air Force Atlas F-l booster exploded 
on a nearby test stand (AW June 25, 
p. 25). As a result, the vehicle was 
dismantled and returned to the factory. 

This will probably cause postpone- 
ment of the second launch until Febru- 
ary. NASA estimates that at least 10 
Centaurs must be launched for devel- 
opmental purposes before the vehicle 
can achieve operational status, perhaps 
in early 1965. 

Against this background, the House 
committee accused GO A of resisting 
management changes sought repeatedly 
by NASA to accelerate Centaur develop- 
ment and of being "preoccupied" with 
its Atlas ICBM program. Citing evi- 
dence collected by the House space 
sciences subcommittee during May hear- 
ings (AW May 21, p. 2S; May 28. 
p. 33), the committee noted NASA’s 
Jan. 4. 1962. warning that GD/A’s 
Centaur staff was too small and lacked 

How to insulate the “cold” liquid hy- 
drogen from the “warm” liquid oxygen 
in Centaur is probably GD/A’s prime 

K oblem at this point in the program. 

uring 1961, the company discovered 
that liquid hydrogen could penetrate 
the vacuum in the bulkhead separating 
these two tanks and thus destroy its 
ability to insulate. The resulting heat 
transfer caused significant quantities of 
hydrogen to boil away, depriving Cen- 
taur of needed propelfant. 

GD/A’s failure to discover this prob- 
lem until after full-scale vehicles had 
been built and transported to the At- 
lantic Missile Range was described by 
the committee as a “fundamental mis- 
take in cryogenics engineering." It also 
cast doubt on how “an alert technical 
management” could have failed to de- 
tect such a basic shortcoming. 

GD/A applied testing and quality 
control techniques developed for Atlas 
to Centaur. Although these could de- 
tect cracks larger than 0.0001 in., liquid 
hydrogen, it later was discovered, could 
penetrate even smaller imperfections. 
When Centaur began, Air Force re- 
quired a 25% margin of safety to be 
built into its design, but NASA, which 
inherited the program, requires 35%. 

Asked by Subcommittee Chairman 
Joseph E. Karth (D.-Minn.) whether 
this extra safety margin would have 
helped minimize the bulkhead problem, 


Lockheed Awards 

Lockheed Aircraft Corp. has received 
two contracts from National Aeronautics 
and Space Administration's Marshall 
Space Flight Center for studies of a space 
vehicle and propulsion system. 

Lockheed Missiles and Space Co. will 
conduct a six-month analysis of the feasi- 
bility of using a cluster of 120-in.-dia., 
solid-propellant rocket motors as the 
first stage in two- and three-stage Saturn 
C-l boost vehicles (AW May 21, p. 32). 
Contract is for about S185.000, and 
LMSC will consult with United Tech- 
nology Corp., which will develop the 
120-in. motors for USAF. 

Lockhccd-California Co. will study 
conceptual design of a reusable 10-ton 
orbital carrier vehicle (AW Mar. 26, p. 
20) under a six-month, S78.000 contract. 


Krafft A. Ehricke, prime architect of 
Centaur for GD/A, said it would. 

Although the subcommittee refused 
to answer the technical question of 
which of the two safety margins was su- 
perior, it did urge that only one prevail. 
Prime contractor following one ap- 
proach. while the responsible govern- 
ment agency adheres to another is not 
good management, the report said. 

Equally harsh in its criticism of 
NASA, the committee said that the 
space agency allowed Centaur develop- 
ment to continue without adequate 
technical supervision from June, 1960, 
when Marshall Space night Center 
took over the project, until January, 
1962, when the project staff was moved 
from Los Angeles to Huntsville, Ala. 

The committee agreed with NASA 
and GD/A that the original austerity of 
the Centaur program accounted for 
much of its early slippage. But if, for 
this reason, the program is at least 18 
months behind schedule today, “the 
subcommittee submits that proper eval- 
uation of the importance of the Centaur 
launch vehicle might well have re- 
sulted in requests for additional funds 
in the past." 

Russians Launch Sixth 
Cosmos Space Vehicle 

Moscow— Soviet Union launched 

Cosmos 6 artificial earth satellite June 
30. Tlie satellite was orbiting on 90.6 
min. period with an inclination to the 
equator of 49 deg. Apogee was put at 
360 km. and perigee at 274 km. 

Cosmos 6 also carried a multi-channel 
radiotelemetric system and radio de- 
vises for trajectory measurements plus 
a shortwave radio transmitter operating 
on a frequency of 90.0233 me. Ra- 
diotelemetric information received from 
the satellite indicated all systems on 
board were functioning normally. 


GE Elevates MSVD 
To Divisional Status 

General Electric has elevated its 
former Missile and Space Vehicle De- 
partment (MSVD) to divisional status 
in recognition of its expanding role and 
sales. The new division, called the Mis- 
sile and Space Division, is one of five in 
the Electronic and Flight Systems 
Group headed by Vice President Jack 
S. Parker. 

The division, which employs about 
1 3,000, including 2,600 professional en- 
gineers and scientists, is ncaded by Hil- 
liard W. Paige, former manager of the 
department. It has its headquarters at 
the Valley Forge Space Technology 
Center near Philadelphia. The depart- 
ment designs and produces nose cones 
and Discoverer program re-entry vehicles 
and has recently taken over additional 
facilities at GE’s Evendale, Ohio, jet en- 
gine plant for the manufacture of Skv- 
bolt nose cones. 

Departments in the new division are: 

• Spacecraft Department, with head- 
quarters at Valley Forge, is responsible 
for design and manufacture of Nimbus 
meteorological satellite and control and 
stabilization system for the Orbiting 
Astronomical Observatory (OAO). Re- 
sponsibility for electric engine space pro- 
pulsion and space power work con- 
ducted at Evendale, formerly under the 
Flight Propulsion Division, has been 
transferred to Spacecraft Department. 

• Advanced Space Projects Department 
headquarters will be in King of Prus- 
sia Park, near Valley Forge facility. 

• Missile & Armament Department, 
with headquarters in Burlington, Vt., 
produces the Vulcan high-speed ma- 
chine gun used in the F-104, F-105, 
B-58 and B-52H, helicopter annament 
and missile arming and fuzing systems. 

• Space Sciences Laboratory, with head- 
quarters at Valley Forge, is responsible 
for advanced research and development 
in supporting sciences such as hyper- 
sonic aerodynamics, plasma physics and 
life support systems. 


Fission Studies 

Ft. Worth. Tex.— Fission-product evo- 
lution characteristics of fuel elements 
similar to those used in Snap-lOA and 

for space vehicle operation will be studied 
by General Dynamics/Ft. Worth under 
a $150,000 contract from North Ameri- 
can Aviation’s Atomics International Di- 
vision. Studies will consider changes tak- 
ing place in fuel elements over a wide 
range of time and temperatures, includ- 
ing heating over periods of up to 24 hr. 
Tests will be made over shorter periods 
at temperatures sufficiently high to melt 
the fuel samples. 
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Canadair CL-41R Nears First Flight 

Canadair CL-41R, shown in first photo, is scheduled to make its first flight this week. The aircraft, follow-on version of the CL-41 
turbojet trainer, carries the full Lockheed F-104G NASARR electronics system. Fairings on fuselage aft of wings house NASARR elec- 
tronics packages. Nose section is that of the Canadair CF-104 version of the Starfightcr. 


Monterey Report Nears Final Version 


By William H. Gregory 

Recommendations of the Air Force 
Systems Command management confer- 
ence at Monterey, Calif., are approach- 
ing final codification after undergoing 
revision and evaluation. 

Seventy-four proposed recommenda- 
tions, based on discussions and conclu- 
sions of the five seminars into which 
the conference was divided (AW May 
14, p. 26), were sent to participants late 
in June. These will be reduced to 
about 50 by elimination of overlap and 
passed on to participants in mid-July. 

Though tempered in some cases, the 
recommendations fundamentally reflect 
the reports delivered by each of the five 
seminars at the final session of the con- 
ference. In being reduced to specific 
proposals for action, however, the 
recommendations leave a heightened 
impression that the informal industry- 
USAF position on ground rules for de- 
fense business sought as one of the con- 
ference aims is being translated into 
reality. 

Industry reaction to the emerging 
concrete plan for action varied consid- 
erably though was generally favorable 
Some examples of the comment: 

• Significance of the recommendations 
is that they represent a halt of trends in 
government procurement and manage- 
ment that industry considers undesir- 
able, but not a reversal that would elim- 
inate already broad controls. 

• Some recommendations represent at 
best an uneasy compromise in disputed 
areas. Industry condemnation of "buy- 
ins," the auction system for letting con- 


tracts, is not reflected as strongly in 
the formal recommendations as it was 
at the conference report session. Aii 
Force favors the system of reducing a 
competition to two or three finalists and 
negotiating in detail with them. Indus- 
try, however, feels this is a device to 
squeeze the last drop from profit. 

• Recognition that initiative for formu- 
lation of an industry-government posi- 
tion is passing to the Systems Com- 
mand and its commander, Gen. Bernard 
A. Schriever. Some industry sources felt 
this desirable, that the initiative, to be 
effective, had to come from government. 
Others felt that industry’s delay in seek- 
ing to establish its own common posi- 
tion had left it with no choice now but 
to accept the emerging posture regard- 
less of its own preferences. 


• Precedent establishing nature of the 

industry source noted that the emerg- 
ing rules of the game might be success- 
ful in the hands of skilled government 
negotiators and disastrous to industry 
if applied by the less competent. 

• Action, not words, will be the ulti- 
mate test of the conference. 

Many of the recommendations, to be 
translated into action, must be acted on 
at top levels of authority. To handle the 
follow-up, the recommendations may lie 
divided into: 

• Category 1, for those that amount to 
general expressions of policy but do not 
call for any specific step. 

• Category 2. those which require in- 
itiation by Systems Command, but 
must be acted on by USAF headqnat- 


Planning Integration Urged 

from technical capabilities, and better integration of these functions was urged. 

‘Also, within the DOD structure, development of military requirements from a 
professional military viewpoint is deficient. The Joint Chiefs of Staff do not have 
any mechanism for developing military requirements in the light of technical capa- 
bilities. Hi is has resulted in various alternate approaches to developing requirements 
such as the use of Weapon System Evaluation Groups and Institute of Defense 
Analyses. Consequently Defense Research and Engineering is considering establish- 

•' Deficiencies at the Air Staff and DOD levels should be corrected by appropriate 
organizational changes and assignment of responsibilities to ensure positive professional 
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teis, Defense Department or might re- 
quire legislation. 

• Category 3, those which Systems 
Command can put into effect itself. 

tions, standardization and reduction of 
reporting requirements (AW June 4. 
p. 76). OS AF sources note, has already 
kgun. 

No one specific procedure will be 
followed in seeking to translate the rec- 
ommendations into action. However, 
the recommendations involving steps by 
higher levels of command should not be 
regarded as solely Systems Command 
ideas but within the context of the con- 
clusions of the Williamsburg meeting 
of the Aerospace Industries Assn, this 
spring and the report by David E. Bell 
of the Budget Bureau (AW May 7, p. 
33). Not all the Monterey recommenda- 
tions had been circulated to assistants 
for managements in Systems Command 
Divisions or received final approval by 
last week. 

Among the key conclusions and rec- 
ommendations undergoing final review: 

• USAF and DOD should consider re- 
lieving top-level management of pro- 
gram details. For purposes of delegat- 
ing responsibility and control, not now 
reflecting clear demarcation, areas of 
policy control, top-level management, 
operating management, technical plan- 
ning, technical direction and program 
management should be separated. 

• Multi-step contracting procedures 
should be adopted by Systems Com- 
mand in source selection to reduce the 
number of bidders in competitions and 
reduce proposal costs. This procedure 
calls for submission of a technical pro- 
posal-for judgment on its own merits 
-by one deadline and following it with 
the cost portion three or four weeks 
after. A more selective approach in so- 
liciting bidders also is proposed. 

• Weighing factors assigned to techni- 
cal areas, management, costs, logistics 
and past performance should be in- 
cluded by Systems Command in Re- 
quests for Proposals where feasible. 

• Cost sharing is not a general USAF 
requirement and further enunciation of 
policy on this subject by Systems Com- 
mand may be in order. 

• Industry complaints that implementa- 
tion of Armed Services Procurement 
Regulations and Air Force Procurement 
Instructions tends to become more re- 
strictive than intended by the regula- 
tions were recognized and a review by 
all services of such practices was recom- 

• Standardization of procurement regu- 
lations by DOD. the National Aero- 
nautics and Space Administration and 
the Atomic Energy Commission was 
urged, with a recommendation that 
Systems Command make strong pro- 
posals to DOD along these lines. 

• Reporting and data requirements were 


discussed in various recommendations. 
In essence, these recognized industry's 
complaint of excesses, but maintained 
USAF's contention that many also were 
required by industry internally and 
should not necessarily be high cost re- 
quirements. One recommendation pro- 
posed that industry join with Systems 
Command in formulation of joint data 
requirements to reduce them to abso- 
lute minimums. No concession of 
USAF's responsibility for surveillance of 
programs, and resultant need for report- 
ing in general, was made, but emphasis 
on reduction was repeated in many 
places and challenges to any reports 


By Cecil Brownlow 

Paris— French cabinet is considering 
approximately 1 5 potential successors to 
the presidency of state-owned Sud Avia- 
tion following the surprise resignation of 
Georges Hereil, 53, who had guided the 
major airframe manufacturer since its 
post-war re-emergence in 1946. Leading 
contenders for the post include Breguet 
General Manager Henri Zciglcr and Sud 
General Director Louis Giusta. 

Publicly-announced reason for 1 lereil’s 
letter of resignation dated June 22 is 
his known opposition to the planned 
management structure for the projected 
joint Frcnch-British supersonic trans- 

Sources close to Hereil say, however, 
that, while this was a determining fac- 
tor, he has considered stepping down for 
at least the past year. 

Industry officials in both France and 
Britain say they do not expect the resig- 
nation to affect the outcome of the 
joint development program. 

Hereil, who has considerable business 
and financial interests outside Sud. re- 
portedly had felt that, with the success 
of the medium-range Caravelle trans 
port program substantially assured, he 
could turn his efforts to other fields, 
although he probably would have re- 
mained if the supersonic management 
program had been framed along his 
lines. The Caravelle, with well over 160 
delivered or on order, is approaching or 
has passed its actual breakeven point. 

In initial negotiations with the Brit- 
ish. Hereil had insisted that he head 
the program at least through 1965 when 
first flight of the prototype aircraft is 
tentatively scheduled. The French of- 
ficials say an agreement along these 
lines had been reached between Sud and 
British Aircraft Corp., but that the pact 
was subsequently negated during discus- 
sions at a govemment-to-govemment 
level. British sources, while agreeing 


that appeared unnecessary were urged. 

• Small business reporting, visits and 
requests for information that are un- 
necessary should be eliminated by Sys- 
tems Command. 

• Fund withholding as a control device 
should be refrained from by govern- 
ment. Fund allotment procedures 
should be streamlined and adequate pro- 
gram and fund authorizations should be 
released on a timely basis. 

• Management geared to project rather 
than functional lines was conceded not 
to be an answer for every program, but 
the advantages of the project type of 
organization were emphasized. 


that Hereil initially had insisted upon a 
five-year tenure, insist that he appeared 
to be "perfectly happy” when the gov- 
ernment negotiators, at Britain's insist- 
ence, agreed upon a rotating two-year 
chairmanship with the French execu- 
tive assuming the first term. 

While the supersonic transport is 
based largely upon Sud’s Mach 2.2 
Super Caravelle development, the Brit- 
ish have insisted upon a number of de- 
sign changes and want to see the chair- 
manship shared by Sir George Edwards, 
managing director of British Aircraft 
Corp., particularly during the final 

To accomplish this. British negotia- 
tors had threatened to withhold its gov- 
ernment's estimated SI 40 million share 
of the S280 million program unless the 
two-year plan was agreed upon. 

Agreement in principle was reached 
this spring (AW Apr. 2, p. 26), but the 

allocate any funds to the project. The 
French thus far have provided $25 mil- 
lion for detailed design study work. 

As now envisioned, the four-engine 
aircraft will be built in two configura- 
tions-a short-to-medium-range aircraft 
for the French and a transatlantic ver- 
sion for the British. Powerplants under 
consideration include the Bristol Sid- 
deley Olympus 593 and a Rolls-Royce 
design now under development. 

Should the British pull out, however, 
the French have said they will look to 
either Pratt & Whitney or General Elec- 
tric in the U. S. for a solution. One 
present worn', other than the sonic 
boom effect over inhabited areas, is the 
anticipated high noise level on the 
ground which might preclude the air- 
craft's use at a number of airports. 

Hereil. as president of a major state- 
owned firm, can set a firm departure 
date only after his resignation has been 
accepted by the French cabinet and a 
replacement appointed to succeed him. 


Super Caravelle Management Plan 
Triggered Resignation of Hereil 
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HSS-2 Modified for Presidential Mission 


Deliveries of eight Sikorsky HSS-2Z twin-turbine helicopters for presidential use, four Marine Corps ships and four Arniv. arc under way. 
The aircraft have the basic exterior configuration of the HSS-2 tl tl 1 1 f tl c 1 | t t d ll gl I 

ing when tlic President is aboard. 




FAA Study Blames Control Delays 
For $36-Million Fiscal 1961 Loss 


Washington— First comprehensive 

study of arrival and departure delays 
caused by bottlenecks in the air traffic 
control system shows that they cost 
U. S. aircraft operators S36 million in 
Fiscal 1961. During the year, the 
United States scheduled airline industry 
earned only $6,162,000. 

It is probable that similar or greater 
delays were experienced throughout the 
last calendar year. If so, ATC-generated 
problems could be held responsible for 
almost the entire net loss of $36,887,- 
000 suffered bv the carriers in Calendar 
1961. 

This conclusion is drawn from 
data collected by Federal Aviation 
Agency’s Air Traffic Service and re- 
leased last week in the form of a staff 
study on "Elapsed Time and Cost in 
Air Traffic Terminals, FY-1961.” 

After analyzing instrument flight rule 
(IFR) flight' plans filed for 19,837 de- 


partures from 1.128 U.S. airports in 
Fiscal 1961, FAA reached these signifi- 
cant conclusions: 

• Excessive elapsed time— which FAA 
defines as the difference between a 
pilot’s forecast takeoff time and his 
actual departure time, less 5 min. for 
normal operating contingencies— cost 
$363.8 million. Gross elapsed time cost 
$624 million. 

• Top 245 airports accounted for 83.8% 
of total elapsed time recorded based 
on IFR peak day departures. Of this, 
40.9% was attributable to 38 high-den- 
sity airports. Assuming that departure 
and arrival delays were equal, FAA 
estimated that 1,380,000 hours were 
lost due to terminal obstructions. 

• Operational data with which to pin- 
point the cause of delays is lacking. In 
order to make data analysis more mean- 
ingful. FAA and industry should de- 
velop an "appraisal form" on which the 


precise cause of most delays could be 
reported. Thus the agency would be 
armed with enough information to 
take corrective action. 

To arrive at the $36 million FAA said 
was attributable to ATC, the agency 
relied on an earlier study completed by 
the Air Transport Assn, in 1957. Cov- 
ering 24 U. S. airports, this indicated 
that ATC's contribution to total delays 
ranged from zero to 50%. An average 
figure, it said, was 10%, and the same 
ratio was adopted by FAA. 

Longest takeoff delays in Fiscal 1961 
were reported at New York Interna- 
tional Airport, which experienced a 
total of 7.582 min. on its peak IFR 

In the agency’s ranking, Idlewild 
was followed by Washington National. 
Los Angeles, Newark, La Guardia, At- 
lanta, Pittsburgh, Boston, Cleveland, 
Miami, St. Louis and San Francisco. 

Although San Francisco ranked 12th 
in total delay, it ranked third in peak 
day departures, indicating that traffic 
volume and delay rates are not always 
proportional. 


Estimated Annual Gross 

Airports with 180 
or More Minutes of 
Adjusted Elapsed Time 

Cost of Terminal Area Delay for 83.8% of the 

Category of Aircraft 

Airports 

Turbine Engines Piston Engines 

Totals 

Jet 

Turboprop 

4-Engine 2-Engine 

1 -Engine 

Peak Day AET (Minutes) 
Average Day AET (Minutes) 

Annual Minutes 

Annual Hours 

AET (Dep. and Arr.) 

35,574 

21,560 

7,869,400 

131,157 

262,314 

14,462 

8/65 

3,199,225 

53,320 

106,640 

43,949 

26,636 

9722,140 

162,036 

324,072 

59,226 

35,895 

13,101,675 

218,361 

436,722 

2,639 

2705 

804,825 

13,414 

26,828 

156,850 

95,061 

34,697,265 

578,288 

1,156,576 

Average Hourly Operating Cost $900 

$500 

$475 $180 

$40 


Annual Cost AET 

Estimated Annua 

245 Airports with 180 
or More Minutes of 
Adjusted Elapsed Time 

$236,082,600 

1 Cost of 

$53,320,000 $153,934,200 $78,609,960 
excessive Elapsed Time for 2 
Category of Aircraft 

$1,073,120 

45 Airpo 

$523,019,880 

rts 

Totals 

Turbine Engines 

Piston Engines 

Jet 

Prop 

4-Engine 

2-Engine 

1-Engine 

IFR Peak Day AET (Minutes) 
Average Day AET (Minutes). . . 

Annual Minutes 

Annual Hours 

AET, Dep. & Arr. (Hours) 

23,430 

14,200 

5,183,000 

86,383 

172766 

9,474 

5742 

2,095,830 

34,931 

69,862 

28725 

17,409 

6,354,285 

105,905 

211,810 

36,330 

22,018 

8,036,570 

133,943 

267,886 

1,856 

1,125 

410,625 

6,844 

13,688 

101,671 

60,494 

22,080,310 

368,006 

736,012 

Aver. Operating Cost/Hr 

$900 

$500 

$475 

$180 

$40 


Annual Cost AET 

$155,489,000 

$34,931,000 

$100,610,000 

$48,219,000 

$547,000 

$339796,000 
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Apollo to Use Lunar Orbit Rendezvous 


By David H. Hoffman 

Washington— National Aeronautics 
and Space Administration has decided 
to stake the success of Project Apollo on 
the technique of rendezvous in lunar 
orbit in an attempt to accomplish a 
manned lunar landing before the Soviet 
Union. 

This basic decision (AW July 2, p. 
106), which NASA was expected to 
announce late last week, virtually rules 
out parallel development of the boosters, 
stages and modules on which lunar 
landing by either direct ascent or earth 
orbit rendezvous would depend. But 
lunar orbit rendezvous, NASA believes, 
may shave up to two years from the 
Apollo time-table and cost 10 to 15% 
less than either of these two techniques. 

One result of the decision is that 
NASA intends to launch an intensive 
study of whether an unmanned lunar 
logistics vehicle must be pre-positioned 
on the moon to furnish the astronauts 
with equipment. It is expected to be 
six to eight months before the space 
agency decides whether to develop such 
a vehicle, which might earn' the oxygen 
and instrumentation that otherwise 
must be carried in the manned space- 
craft. 

Second Result 

A second result of the lunar rendez- 
vous selection is that development of 
the Nova booster will be deferred for 
at least two years. Nova, as now con- 
ceived, is to be used for space explora- 
tion missions beyond Apollo. NASA 
also has indicated that the vehicle’s 
total thrust will be increased, giving it 
a lifting capability up to three times 
greater than that of the Saturn C-5 
vehicle slated for Apollo. Earlier, NASA 
envisioned Nova as having about double 
the lifting capability of C-5. 

The agency will request industry to 
submit design proposals shortly for a 
“lunar excursion vehicle.” This is the 
bug in which two of the three Apollo 
astronauts are to detach themselves from 
the mother spacecraft and travel to and 
from the lunar surface (AW July 2. 
p. 92). 

In the lunar orbit rendezvous mis- 
sion, a three-module spacecraft 1 3 ft. in 
diameter will be mounted on top of the 
C-5 launch vehicle. It will include: 

• Command module, weighing about 
five tons and 12 ft. high, to house the 
Apollo crew. 

• Service module, weighing 23 tons and 
23 ft. high, to contain the propellant 
for mid-course corrections and earth re- 

• Lunar excursion module, weighing 
about 1 5 tons and 20 ft. tail. 

First two of these do not represent 


fundamental changes in configuration 
for the Apollo capsule (AW July 2, p. 
93). But the last is expected to involve 
a total investment of about $500 mil- 
lion, of which about $350 million prob- 
ably will be awarded in contracts to 
industry. The astronauts’ safety ultim- 
ately will depend on the reliability 
built into this module, which adds 50% 
to the spacecraft’s weight and which 
must propel itself into and out of a 
totally hostile environment. 

Essentially, the mission profile chosen 
for Apollo calls for a C-5 to launch the 
spacecraft directly into a circular lunar 
orbit with an altitude of about 1G0 mi. 
Two of the three astronauts on board 
then would enter the excursion module 
and execute the lunar landing, leaving 
one astronaut at the controls of the 
orbiting spacecraft. 

In the absence of malfunctions, up to 
two days would be spent exploring the 
lunar surface. When this is completed, 
the two would re-enter the module and 
launch it into an orbit coplanar with 
that of the still-joined command and 
sendee modules. 

Rendezvous would be by one of two 
techniques (AW July 2, 'p. 106). If 
the "hard docking" method is selected 
by NASA, the bug would mechanically 
couple to an airlock on the Apollo cap- 
sule. Pilots would enter the spacecraft 
through this lock and the excursion 
module then would be jettisoned. 

If “soft docking" is employed, the 
bug would fly alongside Apollo and a 
line would be thrown from one to the 
other. Pilots of the bug would use this 
line to pull themselves to the mother 
spacecraft, entering it through the air- 

With the bug jettisoned, the sendee 
module, with 20,000 lb. of thrust avail- 
able, would kick the command module 
out of lunar orbit on a trajectory aimed 
at earth. Prior to landing, the sendee 
module also would be jettisoned. 

No major changes are now contem- 
plated in the Saturn C-5 launch vehicle 
slated for the mission. Its Boeing S-1C 
booster stage will consist of five Rocket- 
dyne F-l engines developing a total of 


7.5 million lb. thrust. Its second stage 
will consist of five, hydrogen-oxygen 
fueled Rocketdvne J-2 engines, each 
developing 200,000 lb. thrust. S-4B 
third stage will be a single J-2 engine. 

When mated with the spacecraft, 
the launch vehicle will be 325 ft. high 
and weigh about 6 million lb. 

Testing of the three module space- 
craft will begin in the mid-1960s, using 
th Saturn C-1B launch vehicle. Al- 
though required maneuvers probably 
will be perfected while the spacecraft 
is in earth orbit, this does not mean 
that NASA can switch from the lunar 
orbit rendezvous technique to earth or- 
bit without taking a huge time penalty. 
This is because different braking and 
touchdown modules and systems are 
required by the latter mission, even 
though some stages and modules are 
interchangeable between the two. 

The lunar orbit rendezvous tech- 
nique was conceived bv John C. Hou- 
bolt, associate chief of dynamic loads 
division at NASA's Langlcv Research 
Center (AW Nov. 6, 1961, p. 54). 
Within NASA, it won the support of 
Manned Spacecraft Center, while Mar- 
shall Space Flight Center leaned toward 
rendezvous in earth orbit. 

Launch Stands 

Decision to use the lunar orbit 
method also might cut in half the num- 
ber of launch stands to be built initially 
at Cape Canaveral, Fla., in support of 
the lunar landing goal. Earth-orbit ap- 
proach envisioned four identical Saturn 
C-5 stands, but the lunar technique- 
employing but one launch vehicle— 
could be executed with two stands, 
one for the primary vehicle and a sec- 
ond for a backup booster and space- 
craft. Four stands undoubtedly will 
be required as the program develops 
beyond the first lunar landing. 

NASA also is understood to have re- 
ceived a recommendation from its new 
Launch Operations Center that the 
crawler version of the transporter- 
launcher (AW July 2, p. 135) be used 
in the operation of the Saturn C-5 


OSO-1 Transmissions Resume After Month 


week. 


n on June 24. the ■ 


Rate sensors apparently generated an erroneous signal that caused thi 
spin rate to increase. At 50 rpm., OSO’s servo system could not point its 
at the sun without depleting the satellite's battery charge, and an antom 
prevented this from happening. 

However, according to National Aeronautics and Space Administrati 
bearing friction or the earth’s magnetic field slowed OSO’s spin rate, a 
scientific instruments to point toward the sun. The magnetic field later n 
plish the reverse and once again make sun acquisition impossible, NASA 
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New Delay Raises Doubts on TFX Future 


By Larry Booda 

Washington— Defense Department 

ann ounc ement that a final decision on 
the TFX bi-service tactical fighter com- 
petition winner has been delayed an- 
other 31 months brought expressions of 
doubt from industry that the project 
will ever enter the development phase. 

Defense officials insist, however, that 
this program, the first major joint effort 
attempted by Defense Secretary Robert 
S. McNamara, will be vigorously pur- 

The June 30 announcement stated 
that the Boeing Co., and a team of Gen- 
eral Dynamics Corp. and the Gmmman 
Aircraft Engineering Corp., would be 
given an additional 60 days to refine 
their designs, followed by an evaluation 
period of about 45 days. This will be 
the second restudy ordered for the two 
finalists whose proposals were selected 
from the six submitted. 

The study contracts will be for $2.5 
million each. The two firms were each 
paid $1 million for the original rede- 
sign effort during the period from Feb. 
1 to May 1 . The expense to each com- 
pany of keeping engineering teams to- 
gether will far exceed the total they will 
be paid, they said. 

Fears Discounted 

Fears that the program had encoun- 
tered unresolvable problems were dis- 
counted by officials directing the effort. 
Reports that the differing positions of 
the Air Force and the Navy were incom- 
patible have been widely circulated 
(AW June 19, p. 29). 

These officials insist that the needs of 
both services are not only being met but 
that performance requirements are actu- 
ally being exceeded in some areas. They 
say that the Air Force will have an air- 
craft which can land slowly on unim- 
proved terrain and the Navy will receive 
an airplane with greater endurance and 
load-carrying ability. 

Originally, the Air Force called the 
project the TFX, for tactical fighter, ex- 
perimental. When it became a joint 
project the name was changed to the 
F-l 1 1A. Now, it is again temporarily 
being called the TFX while awaiting ap- 
proval of a new aircraft designation sys- 
tem (AW June 11, p. 26). Under this 
system it will probably be called the 
XF-6A, followed by a two-letter manu- 
facturer’s symbol. The fighter series will 
begin with the McDonnell F-4H-MC. 
The next in the series will be the North- 
rop F-5A-NO, whose civil designation is 
the N-156. 

Intensive cost-effectiveness studies 
have been conducted to determine 
whether the TFX would offer suffi- 


ciently improved performance over 
growth versions of current aircraft such 
as the F4H-1 to be worth the extra cost 
(AW Mar. 26, p. 25 and June 25, p. 23). 

One official said that the TFX will 
offer substantial increases in perform- 
ance over any current or growth version 
of a tactical fighter system. "What’s 
more,” he said, "at least a billion dol- 
lars will be saved by having a joint de- 
velopment program rather than have the 
sendees go their own ways.” He based 
his estimate on what he called a con- 
servative purchase of 800 aircraft. He 
divided these savings into about S350 
million for development, a like sum for 
procurement and the remainder in oper- 
ations and maintenance. 


$1 -Billion Development 

Some sendee officers have estimated 
that development costs will exceed $1 
billion. It would be more, the Defense 
officials reply, if the two sendees acted 
separately. 

As an Air Force project, the TFX 
began three years ago, hut some com- 
panies such as Republic began studying 
the concept as early as 1952. Mc- 
Namara decided to study the possibility 
of combining all sendee requirements in 
February, 1961. A study group recom- 
mended that Army requirements for a 
relatively low-performance, close sup- 
port aircraft be separated from those of 
the Air Force and Navy. This became 
the VAX, which is Navy terminology 
for heavier-than-air, attack, experimen- 
tal. 

Requests for proposals were sent to 
industry in September with a Dec. 1 
deadline for submission. Six proposals 
were received. Investment of company 
funds in these proposals by the two 
finalists and the four losers has been 
estimated at $50 million. The losers 
spent $4 million to S7 million each. 
Engine manufacturers also expended 
large sums in proposals for new power- 

The first revision of the proposals, 
one official said, was aimed at bringing 
the design performance closer to the 
individual service requirements. “This 
isn’t easy to do because both the Air 
Force and the Navy have been jealous 
of their prerogatives in originating air- 
craft concepts and developing them,” 
he said. “They were determined to hold 
to their size, weight, performance and 
mission requirements. 

“From the standpoint of the Air 
Force, we had to consider the original 
TFX concept of an aircraft which 
weighed about 90,000 lb., had tremen- 
dous unrcfueled ferry range, long loiter 
time on station and could cruise long 
distances at low altitudes, ending with 


a low-level dash to the target at Mach 
1.2 and a high altitude retreat.” 

For the Nary, he said, the mission 
of the now-canceled Missileer 52,000- 
lb. subsonic fighter, which was designed 
to fire long-range Eagle air-to-air mis- 
siles, had to be included, along with 
the interdiction and close support re- 
quirements of other Navy concepts. 

But it was not only requirements, but 
methods of doing business which had 
to be considered, he said. “The Navy, 
for instance, traditionally required 
highly defined proposals, with all basic 
questions answered before negotiating 
for a contract. On the other hand, the 
Air Force liked to choose the source and 
then spend a considerable amount of 
time negotiating the contract, settling 
many design and performance details 

Another reason given for ordering an 
additional review was to have the tech- 
nical, cost and mission fulfillment as- 
pects so well covered that the program 
would survive close scrutiny at higher 
levels in the Administration and in Con- 

Some propulsion and aerodynamic 
engineers have stated that too much has 
been demanded of one aircraft. They 
point out difficulties in achieving speeds 
of Mach 1.2 at low level for a distance 
of 200 naut. mi., cruising economically 
at low level and also at high altitudes. 
Too many compromises nave to be 
made, they said. 

Defense officials claim these differ- 
ences have now been resolved and only 
minor design changes have to be made. 

Disarmament Studies, 
Grants Are Awarded 

Washington— Arms Control and Dis- 
armament Agency, which is seeking 
congressional approval of $4 million 
for outside contracting in Fiscal 1963, 
last week concluded arrangements for 
two new study contracts and three 

ACDA’s total Fiscal 1963 budget 
request of $6.3 million is still pending 
before the House appropriations com- 
mittee. This compares with $2.3 mil- 
lion for Fiscal 1962. 

Last week’s procurements were: 

• $95,000 contract with Bendix Sys- 
tems Division of Bendix Corp. to study 
various types of disarmament agree- 
ments involving reductions in nuclear 
delivery systems. Sample agreements 
imposing restrictions on production, 
numbers, deployment and testing will 
be studied. 

• $3,500 contract with Prof. Richard 
Falk of the Woodrow Wilson School 
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Skybolt Launch Fails 

Cape Canaveral— Second attempt to 
launch a Skybolt air-to-ground ballistic 
missile from an aircraft over the Atlantic 
Missile Range June 29 was unsuccessful 
when the first stage failed to ignite after 
the weapon was dropped from the air- 

in the first attempt Apr. 19, the first 
stage fired but the second failed to ig- 
nite (AW Apr. 30, p. 28). 


of International Studies, Princeton Uni- 
versity, for a study of the problems of 
indirect aggression, subversion and 
peaceful change. 

• $20,000 grant to Peace Research In- 
stitute to study factors pertinent to the 
political control of an international 
police force. The Institute was organ- 
ized last year and is headed by James 
J. Wadsworth, former U. S. ambassador 
to the United Nations. 

• $15,000 grant to the American Acad- 
emy of Arts and Sciences in connection 
with its institute on "Alternative Ways 
of Handling Conflict; Behavioral Sci- 
ence Research Toward Peace.” 

• $10,000 grant to Institute of Defense 
Analysis for its study, “Focus on Anns 
Information and Reassurance," which 
will deal with the type of information 
needed for various types of control sys- 

Ford Foundation has announced a 
$138,000 grant to Columbia Univer- 
sity’s Graduate School of Business for 
a study of the effects of possible dis- 
armament measures on the international 
economic and business community. 

ACDA, which was established as an 
independent agency in September, 
1961, has let four previous contracts: 

• A $120,000 contract with IDA to 
study the requirements, techniques, and 
objectives of verification systems and 
the military, political, legal and social 
problems created by the introduction of 
verification systems. 

• $47,000 contract with Mathematica. 
a subsidiary of Market Research Corp. 
of America staffed by Princeton mathe- 
maticians, to study the application of 
statistical sampling methods to inspec- 
tion and verification of various arms 

• $125,000 contract with the Missile 
and Space Division of Raytheon Co. to 
study progressive zonal inspection 
methods. This involves dividing a ter- 
ritory into zones, with an increasing 
number of zones subjected to inspec- 
tion as arms are reduc’d in steps. 

• $150,000 contract vith the Bendix 
Systems Division to study techniques 
for monitoring the production of stra- 
tegic delivery vehicles through the en- 
tire cycle from the acquisition of raw 
materials through the quality testing 
of the finished product. 

AVIATION WEEK and SPACE TECHNOLOGY 


Test Failure Causes 
Cited by AEC, DOD 

Washington— Two attempts to boost 
nuclear test devices for high-altitude 
detonation failed because of a tracking 
system malfunction in one case and a 
poor aerodynamic configuration of the 
special payload in the other. 

The explanations were made by the 
Atomic Energy Commission and the 
Defense Department as preparations 
were being made to launch a third Thor 
booster in another high-altitude firing 
attempt in the Pacific Ocean testing 
area late last week. 

The Thor launched June 4 was appar- 
ently following its correct path until a 
1,200 fpm. vernier lateral indication was 
received. Under programed safety pre- 
cautions, the range safety officer was 
forced to destroy the vehicle 100 sec. 
before its nuclear payload was to ex- 
plode. Actually, the shot was going per- 
fectly but a faulty computer produced 
a false indication signal. 

After the first failure, a more ex- 
perienced tracking team from the Pacific 
Missile Range was assigned to the 
Johnston Island installation. 

For the second attempt June 19, the 
booster carried a nuclear device 
equipped with special instrumentation. 
It did not resemble the operational Thor 

instrument packages attached to the 
vehicle caused irregular air flow at super- 
sonic speeds while still in the atmos- 
phere. This unplanned air flow in turn 
caused heating in localized areas which 
exceeded design limits. Structural fail- 
ure followed and the vehicle disinte- 
grated. Pieces fell back on Johnston 
Island and a neighboring island. Two 
workmen were slightly injured. 



News Digest 


American Telephone and Telegraph 
Co. has been authorized by the Federal 
Communications Commission to trans- 
mit television and other signals from its 
Telstar communications satellite (AW 
June 18, p. 25), due for launch by the 
National Aeronautics and Space Ad- 
ministration from the Atlantic Missile 
Range on July 10. 


Curtiss-Wright Corp., will build two 
prototypes of the X-19, a VTOL utility 
aircraft, for the Air Force under a 51.8- 
million contract announced last week. 
Work on the prototypes will be done 
at Caldwell, N. J. 


Pan American World Airways has 
been awarded a one year, 5107-million 
Air Force contract to operate and main- 
tain test facilities at the Atlantic Missile 
Range. This is the tenth year that Pan 
American will serve as prime contractor 
for operating the range at Cape Cana- 
veral, Fla. 


Douglas Aircraft Co., General Dy- 
namics/Astronautics and Rand Corp. 
have been awarded six-month study 
contracts bv Marshall Space Flight Cen- 
ter to determine a post-Nova optimum 
chemical rocket vehicle configuration 
(AW Apr. 9, p. 31) for increased ef- 
ficiency in boosting Nova-size or greater 
payloads. 

Russell K. Rourke, TWA staff vice 
president of equipment planning and 
development at Kansas City, has been 
appointed staff vice president of sched- 
uling and market development with 
offices in New York. Norman R. Par- 
met, director of aircraft development 
and acceptance liaison, replaces Rourke 
with title of assistant vice president of 
equipment planning and development. 
Robert Hcllicsen, formerly of American 
Airlines and Aircraft Exchange, joins 
TWA as senior director of market devel- 
opment. 

Transit-4A's thermoelectric generator, 
fueled by plutonium 238 and devel- 
oped by Martin for the Atomic Energy 
Commission, still was producing its de- 
sign output of 2.7 watts last week after 
more than a year in orbit. Electricity 
generated to power two of the experi- 
mental navigation satellite's four trans- 
mitters totaled 23,650 watt hours on 
June 29, first anniversary of the satel- 
lite's launch. A similar generator is 
supplying power to Navy's Transit-4B 
navigation satellite, which was placed in 
orbit on Nov. 15, 1961. 
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Penalty Cuts No-Shows, But Adds Costs 

Airlines question continuance of plan despite successes 
because of problems and complaints it produces. 

By fames R. Aslilock 

New York— Airline experience in the first two months operation of the 
“no-show” penalty program indicates a reduction of 25-45% in no-shows, but 
serious problems threaten the program’s continuance after its six-month trial. 

Based on the reduction of unused and uncanccled reservations, most airlines 
feel tentatively that the program has merit. However, uneasiness is expressed 
over added costs of administering the program, difficulty in collecting fines, 
increased passenger complaints and slow-ups at ticket counters. 

event will produce no more than a S40 


Airline spokesmen say these problems 
were anticipated, because the public 
would interpret the program as an in- 
convenience. But concern is growing 
about whether the public will come to 
realize the intended purpose of the pro- 
gram, specifically the assurance of firm 
reservations, reduction of oversales and 
fuller utilization of available scats. 

Two of the major trunk lines said the 
program had added efficiency to reserva- 
tions and ticket counter personnel. Re- 
alizing the airline also faces a penalty 
to oversold passengers, staffs are more 
careful in recording reservations prop- 
erly, the carriers said. 

Majority of carriers hold that the no- 
show plan cannot be fully effective until 
there is a universal airline procedure 
that will put a paid-up ticket in the 
traveler’s hand well ahead of flight de- 
parture. Seven carriers sent approxi- 
mately 5185,000 in fines to 10.000 per- 
sons who were no-shows, but had not 
paid for tickets in advance. Collections 
were discouraging, one major airline re- 
porting only one in 30 paying the fine. 

Carrier spokesmen say they do not 
favor penalties for enforcing the no- 
show plan. It is "ill-will" money, they 
say, and at most can only help cover 
costs of administering the program. 
They say, however, that any proposal to 
enforce pre-payment deadlines on tick- 
ets would probably meet opposition 
from certain carriers, especially those 
with large Air Travel Plan or long- 
standing commercial accounts. 

Some carriers express dissatisfaction 
with Civil Aeronautics Board’s refusal 
to assist the airlines in developing a 
stronger enforcement of no-show penal- 
ties. CAB holds that collection is the 
carriers’ responsibility, and airlines may 
use whatever means considered best. 
But the only present recourse is through 
standard legal procedures, and carriers 
say there’s no percentage in assigning a 
lawyer or collector to a case that in any 


A spokesman for one carrier said the 
CAB "shotgunned” the airlines into 
adopting the no-show plan by making it 
a condition on future approval of fare 
increases. Another likened the CAB’s 
refusal to help in the enforcement to 
"the guy who starts the riot, then runs 

In spite of the enforcement problem, 
the airline majority still maintains an 
optimistic attitude toward the principle 
of the program. 

"We had nothing before, and now 
we have this,” one spokesman said. "At 
least we now have something to work 
with.” 

The no-show plan has stimulated 
thought toward alternate programs, pri- 
marily types that would eliminate the 
penalty provision. As an example, an 
executive of one of the Big Four domes- 
tic carriers suggests a plan that would 
make a reservation an extra-cost item. 
He feels this would be publicly accept- 
able in view of the trend toward no- 
reservations service, such as that on 
Eastern’s Air Bus and Air Shuttle sched- 
ules. 

Under such a plan, a traveler would 
[jay the regular fare, then purchase a 
"reserved seat coupon.” This would en- 
title him to a firm reservation. With- 
out the coupon, he would take the 
chance of a seat being available. The 
spokesman suggests that such a plan be 
restricted to coach class travelers, with 
first class passengers getting reservations 
as an automatic benefit of the higher 

Two avenues are open under such a 
plan, he said. The reserved seat coupon 
could be a deposit, refundable if the 
passenger shows up for the flight and 
forfeitable if he is a no-show. Or, it 
could be a standard fee for the assurance 
of a reserved seat. 


Others feel that the earlier no-show 
plan, discontinued in December. 1958. 
had benefits over the existing one, and 
that perhaps some of its provisions 
should be reinstated. Designated the 
"Three-Point No-Show Control Plan," 
it was enacted in three stages beginning 
in September, 1956. 

It contained requirements for early 
ticket payment and pickup, reconfirma- 
tion of reservations and a no-show pen- 
alts' of S3. This program died for lack 
of continuous full carrier support. 

"Except for an adequate no-show 
penalty, that program had most of the 
provisions the present one lacks for ef- 
fectiveness.” one Big Four carrier execu- 
tis’e said, "It would has’e worked out 
had it survived long enough for the pub- 
lic to become fully accustomed to it.” 

Rex Brack, senior vice president of 
Braniff and chairman of the joint air- 
line committee which drew up the pres- 
ent plan, believes the public is gradually 
accepting the current program. 

"We believe the tras'eling public will 
come to appreciate the difficulty caused 
by making a reservation and then failing 
to inform the airline of their intention 
to not use it,” Brack said. “Once this 
realization is attained, the plan will be- 
come even more effective." 

Brack said Braniff attained a 45% re- 
duction in no-shows during the plan's 
first 45 days. The airline has received 
261 letters of complaint, a small per- 
centage considering that Braniff car- 
ried 199,500 passengers in May alone. 
Brack said. About 25% of those Braniff 
billed for no-show penalties have paid, 
he added. 

"I fully realized at the time the pro- 
gram was being organized that some car- 
riers had reservations about it,” Brack 
said. "But I believe that some of those 
are more favorable toward it now that 
it is in effect.” 

He also said that Braniff had experi- 
enced no significant increase in admin- 
istrative expenses as result of the no- 
show plan. 

Other carrier reaction: 

• American reports 32% reduction in 
no-shows, amounting to 20,077 passen- 
gers. The carrier says the plan has also 
strengthened efficiency of its reserva- 
tions staff. “So far as we’re concerned, 
the no-show plan has been successful,” 
an American spokesman said. 

• TWA reports 25% no-show reduc- 
tion. Of 1,680 bills sent out, represent- 
ing $37,363 in penalties, 39 responded 
with payments of 5695. Part of the 
reduction, TWA believes, is due to its 
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Vickers VC. 10 Makes First Flight at Weybridge 

First Vickcrs-Armstrongs VC.10 turbojet transport made a 19-min. first flight recently from the British Aircraft Corp. factory at Wey- 
bridge. England. Aircraft landed at Wislev. The VC.10, in BOAC markings, was airborne after a run of 2.100 ft. at a speed of approx- 
imately 130 kt. The aircraft is powered by four Rolls-Royce Conway 42 engines developing 21,300 lb. thrust each. It is planned to cany 
up to 151 passengers. Maximum gross weight for the VC.10 is 299.000 lb. Weight was held to 1S0.O00 lb. for the first flight to allow 
the aircraft to take off from the 4,500 ft. Weybridge runway. Pilot on first flight was Capt. G. R. Bryce. BAC chief test pilot. 


Examiner Denies First Application 
For Third-Level Service Authority 


own program, begun in March, whereby 
agents begin calling reserved seat hold- 
ers 48 hours before flight, reconfinning 
reservations. 

• Continental believes the program is 
helping, but feels it is too early to de- 
termine accurately how much. Some no- 
show reduction is credited to efforts to 
have tickets picked up 48 hours before 
flight, or six hours before if the reserva- 
tion is made less than 48 hours before 
flight. Ninety assessments have been 
made against no-show tickets and 247 
others billed with a low rate of collec- 
tion. Continental received 14 complaint 
letters, low compared with a 1 1 5,000 
monthly passenger volume. 

• Delta says there has been a reduction 
of no-shows, but it could not be con- 
sidered "substantial.” The line believes 
it is too early to condemn the plan, but 
advocates amendments to ease admin- 
istrative and enforcement problem. 

• Eastern feels the program has reduced 
no-shows, but questions whether bene- 
fits override added administrative costs. 
Collections on fines have been small. 
Also, the carrier thinks that in some 
ways the program conflicts with other 
procedures designed for passenger con- 
venience, such as mail tickets. 

• Northwest expresses reservation to- 
ward the program in light of small no- 
show reduction coupled with 510.606 
in added administrative costs. The aver- 
age telephone call per reservation has 
lengthened 20 sec. as result of familiar- 
izing customers with program provi- 
sions. Of 515,500 in fines billed, only 
$1 5.75 has been collected. 

• National feels two months operation 
is not enough to draw definite conclu- 
sions on the program, but shares other 
carrier opinions that the program is 
weak because of administrative and en- 
forcement difficulties. 


By Ward Wright 

Washington— Civil Aeronautics Board 
examiner has denied the application of 
I li-Plains Airwavs to conduct third-level 
service with light aircraft over low- 
density routes in a six-state area. 

Examiner Richard A. Walsh’s ruling 
is the first on any of the 1 5 third-level 
certificate applications on the CAB 
dockets. 

Walsh also denied the application of 
Central Airlines to operate a similar 
service duplicating parts of Mi-Plains’ 
proposed routes. Central had stated 
that it did not think the service was 
necessary, but if CAB did. Central 
would be in a better position to operate 
the route than Hi-Plains. 

The outcome of the Hi-Plains appli- 
cation may have a considerable influence 
on future third-level certificate cases. 
Right now, third-level supporters argue 
that the service is needed to fill the 
gaps left by local service carriers as they 
switch to larger aircraft and seek higher 
density markets. 

Hi-Plains’ contention that it could 
serve smaller communities with small 
aircraft better than local service car- 
riers can with their present equipment, 
is reminiscent of claims made by the 
local sendee carriers seeking certificates 
in the original local sendee cases. 
Walsh said. 

These certificates have not stopped 
local service carriers from seeking larger 
markets, which raises the question of 
whether authorization of third-level 
service is merely a prelude to authoriza- 


tion of "fourth-level” sendee, Walsh 

Hi-Plains’ estimate of 87.840 passen- 
gers carried 4 million scheduled miles 
with total revenues of 51.7 million for 
the first full year of operation is too 
optimistic. Walsh indicated. The es- 
timates were far above the actual traffic 
carried by Frontier Airlines over several 
of the same routes, he said. 

The experience of carriers, who have 
used small aircraft in scheduled sendee 
and discovered the public prefers the 
larger, must be considered, Walsli said. 

Bureau of Economic Regulation’s es- 
timate of 51 million annually for Hi- 
Plains appears to be the minimum 
amount of subside needed, he said. 
There is "persuasive” evidence that if 
1 li-Plains were certificated the over-all 
subsidy costs-for I li-Plains and local 
sendee carriers suffering from resulting 
divcrsion-would be substantially higher, 
the examiner said. 

In effect, Walsh said, Hi-Plains 
would be subsidized to carry passengers 
which the local service carriers had 
found too costly to transport. 

The Hi-Plains proposal calls for the 
use of 11 Aero Commander 500B six- 
placc aircraft over four segments of a 
route system sening points in the Da- 
kotas. Colorado, Nebraska, Kansas and 
Kansas City, Mo. 

It would be VFR sendee with a flight 
completion factor estimated at 95%. 
Central’s proposal also calls for the Aero 
Commander 500B but it would operate 
VFR and IFR. Central estimates flight 
completion factor at 93.4%. 
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Bill Strengthens Control of Supplemental 


Washington-Civil Aeronautics Board 
during the next few weeks will dictate 
basic changes in the complexion of the 
airline business by deciding which sup- 
plemental carriers shall be granted oper- 
ating authority under the compromise 
bill just passed by Congress. 

Tlie Board must make its decisions no 
later than 90 days after the compromise 
supplemental airlines bill becomes law. 
All supplemental carriers desiring per- 
manent operating authority must file- 
applications with the Board within 30 
days after the bill is enacted. 

Assessments of the measure range 
from labeling it a "death sentence to the 
supplemental air carriers” to a claim 
that it will bring order out of the chaos 
surrounding their operations. Unques- 
tionably. the bill Congress finally passed 
represents a victory for the trunk car- 
riers and their organization, the Air 
Transport Assn. 

The bill also represents a defeat for 
Chairman Mike Monroney (D.-Okla.), 
of the Senate aviation committee, who 
foiled to persuade the House that sup- 
plemental needed some kind of per- 
manent individuallv-ticketed authority 
to survive. The bill provides no such 
authority and imposes new restrictions 
on the supplcmcntals. 

Charles E. Lewis, president of the 
Independent Airlines Assn., in a tele- 
gram to President Kennedy last week, 
said the final bill “disastrously affects all 
small business air carriers. It restricts 
their operating authority to the point 
where it is tantamount to a death sen- 
tence for these small airlines which rep- 
resent the nation’s only ready reserve 
emergency airlift and the only truly low 

Declaring the bill "is not in accord” 
with Administration transportation ob- 
jectives, Lewis urged President Kennedy 
both to veto the measure and to instruct 
the Justice Department “to conduct an 
investigation into the tactics employed 
by the scheduled air carriers through the 
ATA in lobbying this bill.” 

George W. Tompkins, president of 
the National Air Carrier Assn., said the 
bill would be a death sentence— espe- 
cially for those supplemental "who 
have made an honest attempt to comply 
with the rules and regulations of the 
CAB . . . The legislation will accom- 
plish what the scheduled airlines have- 
been unable to do through the exercise 
of the free enterprise system . . . The re- 
sult will undoubtedly be higher fares to 
the public.” 

Leo Seybold, ATA vice president of 
federal affairs, said the measure "should 
bring order out of the confusion which 
has existed for years with respect to the 
role of supplemental carriers while 


avoiding the situation which would have 
lead to the possibility of completely un- 
dermining the scheduled carriers' routes 
by giving them to the supplcmcntals.” 

These are the major provisions of the 
final bill: 

• Individually-ticketed authority. Sup- 
plcmcntals would have this authority' 
only for short periods when the CAB 
determined scheduled carriers could not 
handle all the passengers. This tem- 
porary authority would be granted for 
30 days and could be extended twice, 
making no more than a total period of 
90 day s. This is the House-passed pro- 
vision. The Senate-passed bill provided 
permanent individually-ticketed author- 
ity. Tlie law provides a two-vear adjust- 
ment period for supplemental to switch 
from individually-ticketed to charter 
operations. However, during these two 
years supplemental carriers could not 
take in more annual gross revenue from 
their individually-ticketed operations 
than the average annual grass earned in 
1959, 1960 and 1961. 

Tompkins said such severe restrictions 
were not justified, since last year the 
supplemental earned less than 0.2% 
of the gross domestic air carrier reve- 
nues. I. H. Mansfield, sales manager of 
the Independent Airlines Assn., said 
these base years were unfair because 
several of the supplcmcntals currently 
offering individually-ticketed service 
were not operating during that period. 

• Charter definition. Senate bill in- 
cluded all-expense-paid tours within the 
definition of charter service. Supple- 
mentals were hoping to exploit this mar- 


Imperial’s Dilemma 

caught between the conflicting demands 

eral Aviation Agency, according to a brief 
the line filed with the CAB in answer 
to a show cause order. 

Imperial said CAB is demanding that 

certificate, while the FAA is preventing 
further operations by refusing to renew 
Imperial’s aircraft operator’s certificate. 

The supplemental airline said FAA’s 
refusal is "unlawful, arbitrary, unconsti- 
tutional and unilateral." FAA suspended 
the certificate shortly after the Nov. 8 
Imperial crash which killed 77 persons. 
The CAB did not mention this suspen- 

convenicnce and 'necessity should not be 
lifted for failure to conduct operations. 
Imperial plans to go out of business, 


ket, claiming there was tremendous 
potential in arranging tours from Eu- 
rope to the U. S. The House measure 
and the final version dropped this defini- 

• Cargo carriers. Sen. Clair Engle (D- 
Calif.) successfully pressed for language 
empowering the CAB to let cargo car- 
riers engage in passenger charter opera- 
tions. In the past, the Board has granted 
exemptions for this purpose. The Senate 
commerce committee said such broad 
use of exemption powers was “not only 
unwise, but illegal." The Senate-House 
conference report concurred, declaring 
such authority should be put on a statu- 
tory basis. The conference committee 
said, however, that “it docs not intend 
that this amendment be interpreted as 
a directive that the Board should neces- 
sarily grant the cargo carriers either any 
greater or any lesser authority” than the 
Board granted under exemptions. "The 
intention is only to insist that the Board 
act under specific statutory authority 
and not under a strained interpretation 
of a provision not contemplated by Con- 

Despite this conference report lan- 
guage. Tompkins of the National Air 
Carrier Assn, interpreted the Engle 
amendment as granting all-cargo car- 
riers passenger rights “which have been 
appropriately denied to them by the 
CAB on several occasions as not being 
necessary or desirable in the public in- 
terest." Other supplemental spokesmen 
said the amendment would create addi- 
tional competition for the passenger 
market available to them under the new 
measure. 

• Fitness standards. CAB under the bill 
can require supplemental to carry lia- 
bility insurance, sign performance bonds 
and meet minimum service and finan- 
cial fitness requirements. The Board, 
without notice, can revoke certificates 
for 30 days if any of these requirements 

• Civil penalties. CAB can fine any car- 
rier, not just supplementals, up to 
$1,000 a day for violations of Board and 
FAA rules. ATA has opposed this pro- 
vision on grounds the board “might 
nickel and dime the carriers to death.” 

The compromise bill was passed in 
the House June 29 on a 339-0 vote and 
passed the Senate the same day on a 
voice vote. Chainnan John Bell Wil- 
liams (D.-Miss.), of the House aviation 
subcommittee, said the compromise is 
a bill "which is workable, which is fair 
and which will protect the interest of 
the flying public.” 

Sen. Monroney said the final bill 
was “a far cry'” from the one the Senate 
passed originally, but the bill’s "advan- 
tages far outweigh its disadvantages." 
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ONE OF THREE IL-18 TURBOPROP AIRCRAFT operated by Malev Hungarian Air Transport is shown at Budapest's Fcrihcgy Airport. 



Malev Plans Near East, Africa Expansion 


By Edith Walford 

Budapest— Malev Hungarian Air 

Transport, state-owned Hungarian car- 
rier, is planning route extensions into 
the Near East and Africa to comple- 
ment its goal of becoming a major air 
link between East and West Europe. 

Gradually recovering from the ravages 
that swept the country during and after 
World War 2, the small airline is plan- 
ning to enlarge its fleet of aircraft and 
hopes to expand its international net- 
work to new points in the Near East 
as well as establish a route network to 
Africa, possibly within the 1964-65 pe- 
riod. Bilateral agreements with the 
governments in these areas have yet to 
be negotiated. 

Later this year, Malev will take de- 
livery of its fourth Soviet 11-18 four- 
engine turboprop transport capable of 
accommodating up to 89 passengers 
plus 4.95 U.S. tons of freight. By 
1964 or 1965 the Hungarian carrier also 
hopes to introduce its first turbojet 
transports, probably with an initial order 
of four, on most of its present 11-1 8 sen- 
ices to the West-Copenhagen, Hel- 
sinki, Amsterdam, Brussels, London. 
Frankfurt/Main, Paris and Rome— all 
less than 1 ,000 mi. from Budapest. 

Best economical range for the 11-18. 
according to Malev, is approximately 
2,000 mi. 

Therefore, in order to utilize its capa- 
bilities fully, the carrier is planning later 
on to use its 11-18 fleet exclusively for 
the new route extensions to the Near 
East and Africa in addition to existing 


sen'ices to Moscow. The aircraft also 
are being used to meet the growing de- 
mand among student and sport groups 
for charter flights during the peak travel 
periods to East and West European 
centers, according to Males' officials. 

On June 3, the carrier introduced a 
new once-a-wcek round-trip 11-18 service 
to Helsinki and hopes later this year to 
add another, probably on a twice-a-wcek 
basis, to Athens, the last major link 
still missing in its West European route 
structure. Permission to land at Athens 
is now being negotiated. 


Of the four different types ot jet 
transports studied for its medium- 
range network, Malev says it favors the 
twin-engine Russian Tu-124A capable 
of seating 48-64 passengers. The airline 
also is interested in the projected Soviet 
11-62 with four rear-mounted turbojets 
now under development by the Ilyushin 
design group (AW Mar. 19, p. 42: June 
18, p. 49) and scheduled for service bv 
late 1964 or early 1965. The remaiii- 
ing two transports under consideration 
are Britain's four-engined Vickers VC. 
10 and the British Aircraft Corp.’s Iwin- 
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engine BAC 111 jet airliner. 

Ferenc Nador, Malev’s technical 
director, told Aviation Week that ques- 
tions of expediency, not politics, deter- 
mine his company's choice of equip- 

" Aeroflot, the Soviet carrier, has a 
fleet of at least 800 11-1 8s alone in opera- 
tion in addition to similar large fleets 
of several other types," Nador said. 
“The Soviet Union is quite used to 
thinking in such vast numbers and it 
is immaterial, therefore, whether we 
small East European states place our 
orders with Russian or Western manu- 
facturers. They only amount to about 
25 aircraft at the most among us all at 

Indications are, however, that Malev’s 
choice of future equipment will, to 
some degree at least, be governed by 
what other scheduled carriers within the 
Soviet-controlled bloc order. 

Steps already are being taken to pool 
the service and maintenance activities 
on all 11-1 8s used by at least three East 
European airlines, with each sharing 
the load in accordance with its respec- 
tive workshop facilities and available 
skilled labor. Aim is to achieve top 
efficiency while keeping the cost in- 
volved to a minimum by eliminating 
duplication of workshop installations. 

Malev, for example, probably will be 


in charge of servicing of all 11-18 elec- 
trical equipment, CSA Czechoslovak 
Airlines of powerplant instrument main- 
tenance and LOT Polish Airlines of 
servicing and maintenance of the navi- 
gation equipment. According to Malev, 
this servicing procedure, which recently 
was introduced on a trial basis, is prov- 
ing so satisfactory that any new common 
aircraft purchased in sufficient quantity 
by the three undoubtedly will be main- 
tained and checked the same way. 

Malcv’s employes total 1,350 at pres- 
ent, including 56 pilots and 83 other 
flight personnel and air traffic control 
staff. 

The carrier’s fleet consists of three II- 
18s, eight Il-14s and twelve Li-2s (Doug- 
las DC-3s built under license in Russia), 
all of which are based at Hungary’s only 
international airport, Ferihegy, located 
91 mi. from the center of Budapest. 
Ferihegy has a single 10,696-ft.-long 
runway and is large enough to accom- 
modate the present volume of passenger 
and aircraft traffic, although there is 
still ample room for expansion if the 

At the moment, 12 foreign sched- 
uled carriers serve Budapest on a regu- 
lar basis— East German Lufthansa, Aero- 
flot, CSA Czechoslovak Airlines, Tarom 
Roumanian Air Transport, Tabso Bul- 
garian Air Transport, LOT Polish Air- 


lines, Iraqi Airways, BEA British Euro- 
pean Airways, ’ SAS Scandinavian 
Airlines System and AUA Austrian Air- 

In addition, Malev has agreements 
with 40 different foreign scheduled air- 
lines and charter companies covering 
year-round charter flights to Budapest. 

Including the new sendee to Hel- 
sinki inaugurated on June 3, the com- 
pany’s medium-range network connects 
Budapest with 19 capitals in East and 
West Europe. Of these, 11-1 8s are oper- 
ated on all routes to centers in West 
Europe except those to Zurich, Stock- 
holm and Vienna, which are served by 
Il-14s. Il-14s also arc employed on all 
of the carrier’s flights to East Europe, 
including Warsaw, Prague, Bucharest, 
Sofia and Teheran. 

Malev's 1962 11-18 and 11-14 summer 
flight schedule comprises a total of 28 
international round-trip flights a week. 
These include: 

• 11-18 from Budapest to Moscow three 
times a week; Budapest-Rome, Budapest- 
Paris via Frankfurt, Budapest-London 
via Brussels and Budapest-Amsterdam, 
twice a week to each terminal point; 
Budapest-Ilelsinki once a week, stop- 
ping at Copenhagen en route, at Stock- 
holm on the return flight. This winter, 
the carrier plans to extend its present 
11-14 Budapcst-Stockholm sen-ices to 
Helsinki to replace the 11-1 8s over this 
new route extension during the less 
busy winter season. 

• 11-14 from Budapest to East Berlin 
via Prague twice ^ a week; East Berlin 

a week; Teheran via Belgrade once a 
week; Budapest to Zurich, Budapest to 
Stockholm, Warsaw, Bucharest and 
Sofia each twice weekly. 

The obsolescent Li-2s are used ex- 
clusively on the carrier’s national nct- 

Domestic Airports 

Malev maintains seven domestic air- 
ports located near industrial centers 
throughout the country which arc sen-ed 
on a regular twice-a-day basis— early 
morning and afternoon— throughout the 
year. Agricultural products, particularly 
seasonal fruit and vegetables, much of 
which is distributed by air throughout 
Hungary, account for a good share of 
the company’s growing year-round Li-2 
charter traffic. In addition, this fleet is 
used extensively for domestic tourist 
and student charter flights as well as 
for occasional special air mapping as- 
signments. 

Many state-owned East European 
carriers such as Russia’s Aeroflot and 
CSA Czechoslovak Airlines, operate air 
ambulance and agricultural missions 
also, but Malev, like LOT Polish Air- 
lines, does not include these sen-ices in 
its operations. The Hungarian Minis- 
try of Agriculture, utilizing its own fleet 
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Malev Growth Pattern 


Total 

Total 

Total 

Total 


miles flown per year 2,517,534 

earned 133,510 

freight carried. . . . 1,002 

tons freight/mi. flown 499,365 

■all ton/mi. flow n 

issengers plus freight) 3,663,380 


1960 

8,722 

2,987,631 

149,962 


1961 

8,984 

3,014,334 

156,451 

2,061 

5,706,866 

1,480,970 

7,661,725 


of 16 Polish PZL-101 aircraft, is re- 
sponsible for all work connected with 
crop dusting and pest control, while 
the Hungarian Ministry of Health uses 
seven Czech-built Aero-45s and one 
Czech Morava L-200 for air ambulance 

Present annual utilization rate of Ma- 
lev’s Il-18s averages about 1,600 hr., 
but the carrier hopes to improve this 
figure appreciably as soon as the air- 
craft can be employed over the projected 
new long-range routes to the Near East 
and Africa. 

Il-14s average between 1,200 and 
1,250 hr. yearly, the Li-2s between 800 
and 900 hr. 

Expanded Space 

With the hope of additional new 
aircraft coming into service within the 
next few years, the company plans to 
extend its already cramped workshop 
and hangar space at Ferihegy Airport. 
While major overhauls of the 11-18 air- 
frames and powerplants are carried out 
in Moscow, Malev’s technical staff now- 
handles all other sen-icing and main- 
tenance according to this schedule: 

• 11-18 airframes, serviced on a progres- 
sive maintenance check basis after every 
100 flight hours requiring an average 
195 man hours. Major overhaul in Mos- 
cow is made after about 2,000 hr. 

• 11-14 airframes, sen-iced after every 
100 flight hours, requiring up to 240 
man hours. Major overhaul is made 
after 3,000 flight hours, requiring 11,500 
man hours. 

• Li-2 airframes, first 100 hr. check in 
progressive maintenance program re- 
quires 90 man hours; the second 100 
flight hours check in the schedule takes 
280 man hours. Major overhaul is 
made after 1,600 flight hours, requir- 
ing approximately 8,800 man hours. 

• Al-20 turboprop powerplants for the 
Il-18s are checked after every 100 flight 
hours, requiring 65 man hours. Major 
overhaul in Moscow is carried out at 
present after eveiy 650 flight hours. 

• ASh-82 powerplants for the 11-1 4s re- 
ceive their first check after 100 flight 
hours, requiring 80 man hours. Major 
overhaul after 600 flight hours requires 
600 man hours. 

• Li-2 ASh-62-IR powerplants arc- 


checked after every 200 flight hours, 
requiring 120 man hours. Major over- 
haul after 600 hr. averages 273 man 
hours. 

The first two Il-18s went into service 
with the carrier in May, 1961, the third 
in April of this year. First three II- 14s 
were delivered in 1957 and were fol- 
lowed by the remaining five of this type 
in 1958. The Li-2s were placed in serv- 
ice with Malev between 1952 and 1954. 

The carrier maintains its own pilot 
training center at Ferihegy Airport, 
under technical director Nador, a 
former Hungarian Air Force pilot and 
later a Malev test pilot. Students are 
drawn from the air force and sport fly- 
ing clubs, with Malev's basic require- 
ment for acceptance being that the ap- 
plicants must have completed a min- 
imum of 800 flight hours prior to join- 
ing the airline. 

In accordance with the International 
Civil Aviation Organization regulations, 
they then receive one year of simulator 
and theoretical instruction, which is fol- 
lowed by another lj-yr. practical train- 
ing, first on the Li-2 and later on the 
11-14. 

Malev's first five 11-18 crews— first 
pilot, co-pilot, navigator, radio opera- 
tor and flight mechanic— received their 
initial instruction in Moscow. These 
crews are now responsible for the train- 
ing of new 11-18 flight personnel. 
Malev pilots wishing to advance to the 
11-18 can qualify for training only after 
logging at least 621,000 flight miles 
on 11-14 aircraft. 

Refresher Course 

All Malev flight personnel arc re- 
quired to take a refresher ground course 
of at least four weeks and up to a 
maximum of six weeks every year, usu- 
ally during the off-peak period of No- 
vember and December, prior to an 
efficiency examination. 

Training of the carrier’s ground per- 
sonnel and technicians is conducted at 
the State Technical College in Buda- 
pest and requires up to four years. 
Graduates then receive an additional 
year’s training with each of the three 
aircraft types in service with Malev. 

Air traffic control personnel at Buda- 
pest are given one year's basic training. 


Those then wishing to serve as radar 
operators receive an additional nine 
months’ instruction. They qualify as 
air traffic controllers only after having 
completed an apprenticeship of five 
years’ practical service. 

Shortage of skilled personnel, par- 
ticularly engineers, has contributed to 
the slow pace of the carrier’s develop- 
ment during recent years. Nador ex- 
plains that, similar to most other Cen- 
tral European countries, Hungary lost 
much of its manpower during two 
world wars and that many more men, 
among them large numbers of engi- 
neers, were "absorbed" by other states 
during the political upheavals that fol- 
lowed World War 2. Those remaining, 
or at least the majority of them, are no 
longer in their prime, and the gap to 
be bridged is a long and costly one for 
the nation. 

The worst is now over, Nador says, 
and a new crop of technicians and engi- 
neers will soon be available. 

"Expenditure for the training of 
flight personnel and technical staff 
amounts to as much as roughly $2.5- 
million annually,” he added. “Al- 
though we can ill afford such vast sums 
on training alone during our initial 
growth period, I think I have been able 
to prove that these funds, measured in 
terms of efficiency and safety, have been 
well invested.” 

Malev’s pilots-several of whom have 
logged a total of more than 1.4 million 
flight miles, while one recently passed 
the 1.8-million mark— receive medical 
examinations once every six months; air 
traffic control personnel are checked 

Malev Background 

Demolished airports and a handful 
of wrecked aircraft constituted the com- 
pany’s inheritance after World War 2. 
Financed jointly by Hungarian and 
Soviet government funds, a new com- 
pany under the name of Maszovlet 
(Magyar-Szovjct Polgari Legikozlekedesi 
Tarsasav) was founded on Mar. 29, 
1946. With an initial batch of Li-2s 
supplied by the Soviet Union, the car- 
rier resumed its commercial operations 
in mid-October, 1946, with the estab- 
lishment of domestic passenger and 
freight services, while continuing to re- 
build and modernize its airports. 

Second and third stages in its postwar 
reorganization and development pro- 
gram included introduction of air 
routes to Hungary’s neighbors in East 
Europe and then the extension of these 
services and the introduction of addi- 
tional ones to connect with a number of 
West European centers. 

Since 1954, when the carrier’s name 
was changed into the present Malev 
Hungarian Air Transport, the company 
has been wholly owned and financed by 
the Hungarian government. 
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SHORTLINES 


► Aeroflot has inaugurated two-hour heli- 
copter sightseeing flights over Moscow 
on Sundays. The "fashionable form 
of transport" has quickly become so 
popular that tickets must be booked in 
advance, the Soviet carrier said. Heli- 
copters leave from a station on Lenin- 
grad Highway, circle over new resi- 
dential areas in the northern part of 
Moscow, land at Sheremetyevo Airport 
and then return. 

► Allegheny Airlines carried 1.12 mil- 
lion lb. of freight. 628,683 lb. of ex- 
press and 407,343 lb. of mail in May. 
The totals, representing increases of 
50%, 43%, and 48%. respectively, over 
the same month last year, set company 
records, the airline said. 

► Continental Air Lines’ four new Boe- 
ing 720B jet transports are scheduled to 
be put in service July 16. Continental 
says it is spending more than SI million 
training crews for the new aircraft. 

► Federal Aviation Agency has termi- 
nated a special regulation allowing air- 
craft operators to experiment with ex- 
terior lighting schemes. Operators of 
the approximately 100 aircraft equipped 
with non-standard exterior lighting will 
have one year to phase out their sys- 
tems. FAA said results of the experi- 
ments were “inconclusive.” 

► Los Angeles Board of Airport Com- 
missioners has approved a SI 5 million 
1962-63 budget— an increase of SI. 2 
million over the last fiscal year. Increase 
in the budget was due largely to cost 
of operating Los Angeles International 
Airport's new jet tenninal during its first 
full year of service. 

► N. E. Halaby, Federal Aviation 
Agency administrator, will hold a 
"hangar flying” session with general 
aviation pilots from Ohio and surround- 
ing states at Lunken Airport. Cincin- 
nati, July 14. He will discuss and 
answer questions on FAA programs 
and policies affecting general aviation. 

► Trans International Airlines, a U. S. 
supplemental carrier, plans to put its 
new DC-8 jet transport into transpacific 
service under a Military Air Transport 
Service contract this month. 

► Trans World Airlines said it had its 
highest single-day volume of group dis- 
count fare traffic on June 29 when 
63% of the economy passengers on all 
eastbound transatlantic flights were 
traveling at the group rate. 


AIRLINE OBSERVER 

► Eastern Air Lines chose to let its flight engineers strike rather than appeal 
for a federal injunction because of heavy revenue losses from canceled reser- 
vations and low advance bookings. Eastern blamed the loss on public uncer- 
tainty due to the strike scare. Eastern felt an injunction or restraining order 
would not dispel public doubts about operations; chose to shut down and 
hope for a permanent settlement. 

► United Air Lines is maintaining a flexible attitude on the future of its Sud 
Caravelle twin-engine jet transports. Expectations of a ready used-plane 
market for the airplane may mean it will phase out the Caravelles when 
United’s Boeing 727 transports are delivered, or it may keep the Caravelles 
and phase out the Boeing 720s instead. Feeling now is that United would 
buy only two jet aircraft for its entire fleet— the Douglas DC-8 and the 
727— if it could do its ordering all over again. 

► Soviet Mi-6 helicopter has been placed into mass production, according 
to the newspaper Moscow News. Several Mi-6s have been delivered to the 
Moscow city helicopter station, the paper said, and quoted station chief 
I. Maslov as saying “we’ll soon have them in regular service.” 

► U. S. travelers spent $2.6 billion for foreign travel in 1961, about the same 
as in 1960, according to the Commerce Department. Of this amount, $400 
million was paid for transportation to U. S. airlines and shipping companies. 
Foreigners visiting here in 1961 spent $1 billion, of which $122 million was 
paid in fares to U. S. carriers. U. S. travel expenditures in Canada rose 12% 
in 1961 over the previous year, but dropped 10% in Europe and the Mediter- 
ranean area. 

► Western Air Lines will operate Boeing 720B transports on the Los Angeles- 
Honolulu route in the strong likelihood it will be certificated by the Civil 
Aeronautics Board as the third U. S. Hawaii-Cnlifornia carrier. Airline 
officials, anticipating certification sometime this fall, have been discussing 
space requirements at Honolulu International Airport terminal and survey- 
ing office areas in downtown Honolulu and Waikiki. 

► United Air Lines has completed wiring for transponders on all 47 Vickers 
Viscount turboprop transports acquired in its merger with Capital Airlines 
and will begin installing the units this month. Wiring for DME on 35 
Viscounts has been completed and unit installation will start late this month. 

► British European Airways has introduced a point system for its 170 Comet 
pilots to offset the intensified workloads imposed by turbojet flights. Under 
a recommendation made by the Air Ministry Flying Personnel Research 
Committee in answer to pilot complaints, pilot flight times are being based 
on the relative amount of work required on various routes, with the most 
points allotted for those with high traffic density and frequent stops. Pilots 
are also permitted to bid for periodic assignment to less demanding routes. 

► Russia's four-turboprop Ilyushin 11-18 transports are now flying 57 of Aero- 
flot’s routes. Latest 11-18 service is between Leningrad and Erevan, capital 
of Armenia. Aeroflot says that turbojet and turboprop transports are now 
being used for about 700 of the more than 1,000 flights listed in its current 
trunk route timetable. 

► British Overseas Airways Corp., in calming the uproar in Britain over its 
VC. 10 plans (AW June 18, p. 37), is not closing the door to purchase of 
long-range Boeing 707s to provide nonstop London-Los Angeles service. If 
proposals by Vickers for modifications arc approved this fall, delivery of as 
many as nine modified airplanes is contemplated by 1970. Sir Basil Small- 
peice, BOAC managing director, is using the term “new requirement” in 
discussing the problem BOAC will face in the interim with four major com- 
petitors on the route operating 707-320Bs. Conversion of some of BOAC's 
707s now in service also is a possibility instead of a new order. 
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Which crankshaft is 8 ways better? 


In 1946, when the R-2800 crankshaft (top) entered 
commercial service, it had a comparatively short 
life by today’s standards. 

Since then, Pratt & Whitney Aircraft has in- 
corporated eight major design improvements that 
have increased operating life to as much as 
17,000 hours. 

This crankshaft typifies the changes for the 
better constantly being made in Pratt & Whitney 
Aircraft original equipment parts. Using knowledge 
gained in countless hours of laboratory testing 
and field evaluation, parts are continually refined 
to improve performance and increase reliability. 


Only components made to the latest Pratt & 
Whitney Aircraft specifications incorporate all de- 
sign changes. Without access to 
these improvements no substi- 
tute can meet the standards of 
dependability built into every 
Pratt & Whitney Aircraft en- 
gine. Original equipment parts 
are quickly available direct from 
Pratt & Whitney Aircraft 
or from its authorized distribu- 
tors in the United States 
and Canada. 



Pratt & Whitney Aircraft 
Canadian Pratt & Whitney Aircraft Co., Ltd. 


35 




Airline Income and Expenses - March, 1962 









AO-1 MOHAWK FEATURES 
EASY MAINTENANCE 


Grumman's AO-1 Mohawk, new observation plane, was 
designed for short take-off and landing, operation from rough fields, 
high maneuverability, and maximum visibility for the two-man 
crew. Since it will live in the field with today’s military, 
ease of maintenance is essential . . . and here’s how the Mohawk 
meets maintenance requirements: 


^ INTERCHANGEABILITY— Left- and right-hand components on the Mohawk are 
interchangeable, including tail surfaces, engine power plant packages, landing gear. 


GRUMMAN 

MOHAWK 




SERVICEABILITY— Engines on the Mohawk, including accessories, can be 
changed with standard tools — a minimum of special tools is required. 

That’s what you call easy serviceability! 

ACCESSIBILITY— 75% of the Mohawk opens up for maintenance in a matter 
of seconds, and this is done entirely by hand. And this is accomplished at 
ground level, thus eliminating aircraft stands, ladders, and other paraphernalia 
often unavailable in the field. That’s what you call easy maintenance! 


Grumman Aircraft Engineering Corporation, Bethpage, L. I., N.Y. 



The newly-announced Boeing 707-320C cargo-jet repre- 
sents an important air freight breakthrough- For the 
first time, air cargo will be able to move in volume at 
pure-jet speeds. Shippers will enjoy the advantages of 
“next morning” deliveries in volume, across a continent. 

The latest member of the Boeing jet family, the -320C 
is a development of the 707-320B turbofan Interconti- 
nental. It retains all major systems and components, 
thus allowing the economy of standardized spare parts, 
ground handling equipment and training. 

Already purchased by two carriers — Pan American 
and World Airways — the -320C has a cargo payload 
of more than 45 tons over a range of 3500 miles. The 


upper deck is readily convertible to all-passenger, all- 
cargo or combination configurations. Cruise speed with 
full payload is 575 mph. 


The brilliant new 707-320C was designed to provide the 
lowest cost-per-mile cargo operation and the highest 
reliability. It will open a new chapter in world-wide air 
cargo growth when it goes into service next year with 
Pan American World Airways and World Airways. 
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Fiscal 1962 Laser Funding Completed 


By Barry Miller 

Los Angeles— Several million dollars 
in optical maser research and develop- 
ment contracts were negotiated in re- 
cent weeks as Army, Navy and Air 
Force agencies hurried to finish letting 
the final round of 1962 awards before 
theluly 1 fiscal deadline. 

The potential use of the optical 
maser (laser) in radiation weapons 
(AW Mar. 26, p. 41) continues to be 
one of the leading motives for military 
and Department of Defense support of 
R&D in this field. Indications are that 
a consensus has not been reached yet in 
the military about feasibility of laser 
weapons, and may not be for some time, 
but most ideas which have any glim- 
mer of promise are coming under gov- 
ernment funding. 


Meanwhile, several companies— Bell 
Telephone Laboratories. Hughes Air- 
craft, American Optical and Electro- 
Optical Systems— have made known 
recent developments relating to lasers. 
Other Uses 

Many laser contracts awarded by 
July 1 center in fields of military inter- 
est other than radiation weapons— 

tracking, surveillance, navigation and se- 
rials work common to many potential 
applications. Yet at least half of the 
more than $10 million in Fiscal 1961 
and 1962 laser funding, plus carry-over 
funds already allocated, can be traced 
directly to interest in exploring laser 

Advanced Research Projects Agenes- 
is expected to continue its funding of 


the Office of Naval Research effort in 
radiation weapons. ONR officials re- 
portedly were somewhat disappointed 
with results of 14 parallel 45-day laser 
weapon system feasibility studies con- 
ducted recently (AW Apr. 16, p. 28), 
but arc expected to follow these with 
several further studies. 

The Navy had placed rather tight 
restrictions on these studies, limiting 
consideration of laser materials to the 
tried and successful ruby crystal and 
neodymium in glass. In the time period 
that would be required to develop suc- 
cessful weapons, other, more promising 
materials may be advanced sufficiently 
to be more capable of supplying the 
high energy outputs needed for weap- 

To back up its weapons program, 
ONR recently awarded a total of about 
$250,000 in contracts to improve neo- 
dymium in glass to Coming Glass Co. 
and Eastman Kodak. Similar materials 
improvement contracts for ruby are 

Second Program 

Besides the ONR program, ARPA 
is initiating a second weapons program 
through the Air Force Special Weapons 
Center at Kirtland AFB, N. M. 
Proposals for two contracts, study of 
the interaction of laser radiation with 
materials and developing instrumenta- 
tion for measuring high-intensity radi- 
ation, were submitted earlier this 
month (AW June 11, p. 96). A third 
contract, for developing a high-intensity 
optical maser, may follow soon in this 
program, estimated to range upwards of 
$500,000 in value. 

In addition, ARPA recently renewed 
for the fourth consecutive year its fund- 
ing of a large, many-faceted, laser pro- 
gram at Technical Research Group, one 
of the earliest pioneers in this field. 
The Fiscal 1963 increment is believed 
to be in excess of 51 million, thereby 
bringing the total cumulative funding 
for this program to about $3 million. 
While initially concerned with mate- 
rials, crystal growth and devices, the 
program may now be oriented more 
toward continued weapon investiga- 

Both Air Force and Navy are show- 
ing interest in a countermeasure mace 
system, such as Space Systems Divi- 
sion's project called Black Eve (AW 
May 21, p. 23; June 25, p. 72) which 
would use laser beams to burn out alien 
space vehicle sensors, such as highly 
sensitive infrared detectors. Such a svs- 
tem, located in a spacecraft, may be Jar 
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more practical at foreseeable stage of 
laser development than a weapon sys- 
tem capable of destroying hostile mis- 
siles or spacecraft. 

Among other contracts directly re- 
lated to optical masers, which were 
awarded recently, arc: 

• Satellite Tracking— Technical Research 
Group will develop a laser ranging sys- 
tem to be used with a 48-in. telescope 
to track American satellites from Cloud- 
croft, N. M.. on the White Sands Mis- 
sile Range under a S300.000 contract 
from USAF's Aeronautical Systems Di- 
vision (ASD). American Astrophysics, 
which is making the telescope system, 
will be a subcontractor to Technical 
Research. Max L. Burscough, El Paso. 
Tex., contractor, will prepare the south- 
ern New Mexico site. 

• Optical Computer— Radio Corp. of 
America will start developing an optical 
wavelength computer, using optical 
maser techniques and glass fibers (fiber 
optics) as waveguides under a $97,000 
contract from Rome Air Development 

• Aerospace Weapons— At least three 
contracts were awarded as part of what 
is believed to be Project 5237, aerospace- 
radiation weapons. General Motors will 
develop high-intensity device configu- 
rations. Electro-Optical Systems will 
explore organic materials under a con- 


tract of about $200,000. Quantatron. 
Inc- won a separate materials program 
of about $250,000 as part of the same 
project, which constitutes the Air 
Force's main optical maser radiation 
weapon effort. 

• Semiconductor Excitation— Interna- 
tional Business Machines Corp. will 
conduct investigations of electron in- 
jection in semiconductors, a technique- 
analogous to electron excitation in a 
gaseous discharge, as a means of excit- 
ing laser action. The $83,000 contract 
from the Army Signal Corps adds IBM 
to Watkins-Johnson and Electro-Opti- 
cal Systems on the list of companies 
studying this technique under govern- 
ment contract (AW Mar. 12. p. 239). 

• Laser Welding Techniques— Team of 
Technical Research Group and Grum- 
man Aircraft Engineering Corp. was 
selected bv ASD to develop techniques 
for using high-intensitv laser beams for 
welding (AW Apr. 23, p. 19). Con- 
tract is estimated at $225,000. 

• Ruby Lasers— Perkin-Elmcr Corp. will 
study means of improving ruby lasers 
under a S44.000 contract from the 
Army Signal Corps. 

• Radiation Device— Quantatron. Inc., 
is investigating a high-energy radiation 
device employing an optical maser un- 
der contract to the Navy’s Bureau of 
Weapons (AW Feb. 19, p. 23). 


• Coupling Lasers— Technical Opera- 
tions, Inc., is running a theoretical 
investigation of techniques for coupling 
two lasers together under a $50,000 
contract from USAF's Electronic Sys- 
tems Division. 

• Infrared Modulation— Raytheon is 
studying infrared modulation tech- 
niques which may have application in 
IR communications under a Space Sys- 
tems Division contract. 

• Optical Maser Phenomena— Stanford 
University will study optical and infra- 
red masers and coherent plasma phe- 
nomena under a $60,000 contract from 
USAF Office of Scientific Research. 

• Laser Ionization-Lightning and Tran- 

the application of laser ionization beams 
to high-voltage phenomena. Work is 
being performed under a $50,000 Elec- 
tronic Systems Division contract. 

• Optics— Massachusetts Institute of 
Technology has received $50,000 from 
the Air Force Office of Scientific Re- 
search to study coherent light and radio 

Other major programs, the disposi- 
tion of which was being settled in most 
cases during the past weeks, include 
Theoretical and Applied Infrared Maser 
Research (Army, Ft. Belvoir), Phased- 
Array Laser Weapon Study (ASD), 
lligh-Intensity Laser Techniques (Sig- 
nal Corps), and High-intensitv Laser 
(RADC). 

Range Finder 

Signal Corps may soon announce 
award of a laser range finder develop- 
ment contract for which it has assumed 
responsibility after studies conducted 
last year by Hughes Aircraft and Tech- 
nical Research Group for the Army's 
Frankfort Arsenal, Technical Research 
had demonstrated a laser device appli- 
cable to tank ranging earlier this year 
at Ft. Monmouth. It was capable of 
locating a stake about 4,000 yd. away 
with an error of about 3 yd. Army 

helicopter-borne laser range finders. 

A few recent technical advances in 
lasers reported by companies active in 
the field include: 

• High-Encrgv Outputs— American Op- 
tical reports it has measured an output 
energy in watt-seconds, or joules, of 
113. Pulse duration from the 18-in. 
long, i-in.-dia. glass rod, doped with 
neodymium, was less than 2 milliscc. 
The device operated at room tempera- 
ture. Energy density for the laser was 
8 joules/cu. cm. 

• High Powcr-Quantatron says it has 
achieved 50 megawatts peak power out- 
put from a Kerr cell shuttered ruby 
laser. Pulse duration was 10 nanosec., 
which provides an energy of 1 joule. 

• New Gaseous Optical Masers— Bell 
Telephone Laboratories reports two 
gaseous lasers based on an excitation 
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quietly made astonishing gains in reliability over the past 
decade. Data accumulated from 1952 to date on Syl vania 
Gold Brand Subminiature Tubes reveal an impressive de- 
cline in percent failure rate— from an average of 5.5% / 1000 
hours to approximately 0.25%/ 1000 hours. 

Compiled under combinations of max-rated plate and screen 
dissipation and max-rated bulb temperatures .. .these figures 
demonstrate that vacuum tubes provide both high perform- 
ance and high reliability. 

Tubes arc remarkably tough operators. Case in point: GB 
Gold Brand Tubes specifically designed for business-com- 
mercial aviation. Sylvania subjects them to conditions far 


pie: shocks of 50<)g, fatigue tests of 2.5g for 96 hours, bulb 
temperatures of I65°C. Large samples are life tested under 
high temperatures for 500 and 1000 hours. In all, Sylvania 
GB Gold Brand Tubes arc built to assure dependable oper- 
ation of your electronic "eyes and cars.” 

If avionics equipment reliability concerns you, be specific 
about the components you use. Make certain they are supe- 
rior-quality electronic tubes-look for the Sylvania GB Gold 
Brand marking on the tube. A complete list of GB Gold 
Brand types, and prototypes, is yours for the writing. Elec- 
tronic Tubes Division, Sylvania Electric Products Inc., 1 100 
Main St„ Buffalo 9, N. Y. 


AVAILABLE FROM YOUR SYLVANIA INDUSTRIAL TUBE DISTRIBUTOR 


SYLVANIA 



RAYTHEON gas laser uses helium-neon mix- 
hire and confocal mirrors one meter apart, 
and puts out 1.5 milliwatts from cither cud. 


mechanism which, it says, may be more 
widely useful in optical maser tech- 
nology than the inelastic atom to atom 
collisions responsible for maser action 
in helium-neon mixtures. The new de- 
vices, which generate about 2 milliwatts 
at 8,446 angstroms in the near infrared, 
use gaseous mixtures— neon and oxygen 
in one case, argon and oxygen in an- 
other. In the excitation mechanism an 
excited atom of the inert gas, neon 
or argon, breaks up an oxygen molecule. 
A mixture of molecular oxygen and the 
inert gas is excited by an RF dis- 
charge. Energy transferred from the 
argon or neon to the oxygen molecule 
causes the latter to dissociate into two 
atoms one of which reaches an excited 
state and radiates the 8,446 angstrom 

• Optical Tracking— Electro-Optical Sys- 
tems says its National Aeronautics and 
Space Administration-supported studies 
indicate that a laser beacon tracking 
system can more accurately pinpoint the 
exact position of a booster during early 
launch stages than can radio frequency 
or inertial systems. Electro-Optical sug- 
gests that the 20-joule output from a 
ruby optical maser would be sufficient 
to track to distances up to 500 mi. even' 
10 sec. 

• Laser-Pumped Maser— Hughes Re- 
search Laboratories has succeeded in 
using the output of a ruby optical maser 
to pump a microwave maser which gen- 
erated an output of 22.4 kmc. Until 
now, possibility of achieving submilli- 
meter wave masers has been limited by 
availability of suitable pumping sources. 
Use of coherent optical pumping now 
may make possible millimeter and sub- 
millimeter masers at lower noise tem- 
peratures with higher gain-bandwidth 
products while at the same time per- 
mitting operating temperature to be 
raised. In the Hughes experiment, the 
maser cavity consisted of a 50 by 1 50 
mil waveguide section, loaded with 7S 
mil length of ruby and beyond cutoff 
at 22.4 kmc. The device was optically 
pumped through the beyond cutoff 
section and aligned with a magnetic 
field. 

The work was supported by a $100,- 
000 Signal Corps contract. 
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► Navy Funds Thin-Film Transistor 
Effort— An evaluation of thin-film tech- 
niques leading to the development of 
active elements will be conducted by 
Lear Sicgler's Solid State Physics Labor- 
atory for Navv's Bureau of Ships under 
a S77.000 contract. Company, which 
is investigating evaporation of thin semi- 
conductor films on passive substrates, 
has a somewhat similar program with 
USAF's Aeronautical Systems Division. 

► USAF Probes Future Avionic Needs— 
A number of Air Force planning studies 
intended to explore avionic require- 
ments extending into the 1975 time 
period are being released to industry 
by USAF's Electronic Systems Division 
(AW June 18, p. 25). Proposals for 
planning study number 7990-25. calling 
for investigations of global instrumenta- 
tion requirements in the 1965 to 1970 
period are due at ESD on July 27. At 
least one contract is to he awarded. 
Three contracts, two of them funded, 
were awarded recently for studies of 
command and control of limited war 
fora-s in the 1965 to 1970 period under 
planning studv 7990-22. Martin- 
Marietta (Baltimore) and Ramo-Wool- 
dridge Division of TRW received 
S22 5.000 each to conduct parallel 7990- 
22 studies while Litton's Data Systems 
will perform an unfunded study of a 
modified version of its Marine Tactical 
Data System under the same planning 
studv. Assisting Ramo-Wooldridgc in 
its studies (AW June 25. p. 55) will 
be United Aircraft (missile control & 
use). Airborne Instruments (radar & 
countermeasures) and Adler Electronics 
(communications). Previously, Nor- 
tronics. Radio Corp. of America and 
North American Space & Information 
Systems Division were picked to run 
parallel studies of future aerospace sur- 
veillance and missile warning svstem re- 
quirements under 7990-21 (AW Mar. 
26, p. 20; Apr. 2, p. 16). 

► Transistor Sales Up and Down-U. S. 
semiconductor manufacturers sold 80 
million transistors during first four 
months of this year, an increase of 44% 
over unit sales in same period of 1961. 
But dollar volume of S9S.9 million is 
down 6t % from income on fewer units 
sold during previous year. 

► Soviet Translations Mushroom— U. S. 
now has translations of nearly 100,000 
technical articles from Soviet publica- 
tions. New translations, available 
through the Special Libraries Associa- 
tion Translations Center, Commerce 
Department's Office of Technical Serv- 
ices and other known sources, are 


CENTER 


listed in semimonthly publication 
entitled Technical Translations. The 
publication is available, at subscription 
rate of SI 2 per year, from the U. S. 
Government Printing Office, Wash- 
ington 25. D. C. 

► Western Electronics Grows— Sales of 
electronics companies in 11 western 
states arc expected to reach $5.5 billion 
this year, representing about 25% of 
estimated U. S. total of SI 5.2 billion, 
according to survey by Western Elec- 

in current year are estimated at 9% 
above 1961. More than half the total 
is centered in the greater Los Angeles 


► “Black Boxes" on the Wav Out?- 
The expression “black box,” a widely 
used generic term which stems from the 
black crackle finish long used to improve 
heat dissipation of avionics equipment, 
may be the victim of transistorization, 
according to the British Marconi Com- 
pany. Because black is a dust catcher, 
and cooling is not as severe a problem 
with transistorized equipment. Mar- 

equipment will be housed in oyster- 
gray hammer finished cases, company 


► ARPA Beefs Up Navy IR Study- 
Advanced Research Projects Agency is 
putting more money into its lagging 
infrared target and background measure- 
ment investigation being conducted 
from instrumented rockets by Nasal 
Ordnance Test Station at China Lake, 
Calif. Program known as Hitab, or 
Tabstonc (AW Apr. 2, p. 65: July 17. 
1961, p. 77) is designed to obtain signal- 

over selected spectral regions in the 
infrared and ultraviolet. Other recent 
related developments in infrared include: 

• Infrared background discrimination 
study will be conducted by Electronic 
Systems & Products Division of Martin 
Co., Baltimore, for the Office of Naval 
Research in an effort to develop im- 
proved aircraft detection systems. A 
Martin-developed multi-element infra- 
red detector array will be field tested as 
part of the study. 

• Horizon sensors for Saturn Booster 
will be fabricated by Martin to Marsh- 
all Space Flight Center specifications 
under a 5111,000 contract. 

• Radiometer payloads for phase 2 of 
Project Trump, an Air Force radiation 
measurement program (AW Apr. 2, p. 
65), will be fabricated tinder a contract 
expected to be awarded soon by USAF’s 
Space Systems Division. 
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Navy Program Spurs Microcircuitry Use 


By Philip J. Klass 

Washington— Bureau of Naval Weap- 
ons has launched an all-out program to 
introduce semiconductor and thin-film 
microcircuitry into a broad spectrum 
of its avionics equipment, both current 
production and new equipment under 
development. 

The ambitious BuWeps program 
includes the following: 

• Substitution of microcircuits on a 
piecemeal basis in current production 
hardware whenever it can be done with- 
out increasing equipment cost. 

• New all-microcircuit equipments to 
be developed from the start to use the 
new technique throughout. 

• Evaluation facihtv. established at Na- 
val Air Development Center, to test all 
new microcircuits and issue periodic re- 
ports to industry designers on the avail- 
ability of different types of circuit 
functions. 

• Survey of BuWeps suppliers to de- 
termine what new circuit functions are 
needed, with this information made 
available to producers of microcircuitry 
to guide their development efforts. 

Navy expects to achieve size and 
weight reductions of 60-90% in all- 
microcircuit versions of an inertial 
guidance system to be developed by 
Litton Industries, a new Loran-C navi- 
gation receiver to be designed by 
Sperry Gyroscope Co., and a new high 
frequency communications transceiver 
being developed by Radio Corp. of 
America. Contracts to Litton and 
Sperry have just been awarded. 
Reliability, Economy 

While these size and weight savings 
arc important, the primary objective of 
the program is to achieve a 1 0-fold im- 
provement in operational reliability and 
a corresponding reduction in mainte- 
nance costs, according to Col. Arthur 
C. Lowell, USMC, chief of BuWeps' 
Avionics Division. 

Col. Lowell believes original equip- 
ment production costs can be cut 
25-40% when more widespread use of 
microcircuits allows a reduction in the 
per-unit cost of initial tooling and de- 
sign. BuWeps hopes to standardize a 
relatively modest number of microcir- 
cuits and get industry designers to use 
them wherever possible. 

BuWeps has launched a program to 
encourage its hardware producers to 
substitute microcircuits on a piecemeal 
basis in current production items 
wherever this can be done at no in- 
crease in contract cost. 

One of the first equipments to 
switch to microcircuitry on a piece- 
meal basis will be a digital navigation 


computer which Litton Industries is 
producing for two Grumman-Navy air- 
craft. Many of the plug-in circuit 
boards which now mount conventional 
transistors, resistors and capacitors will 
be replaced with equivalent function 
boards of the same dimensions using 
only semiconductor microcircuits made 
by Fairchild and Texas Instruments. 

Approximately 5,000 of the microcir- 
cuit elements will go into each com- 
puter. This one program is expected 
to use nearly half a million of the semi- 
conductor microcircuits, according to 
Col. Lowell. First of the microcircuit 
computers is expected to be flying next 
summer. 

Small Weight Benefit 

To maintain interchangeability with 
earlier computers and their plug-in 
cards, there will be no attempt to re- 
duce over-all equipment size, and there 
will be only a 15 lb. weight reduction. 

But if the microcircuits live up to 
advance predictions in reliability, there 
should be substantial savings to the 
Navy in maintenance costs and im- 
proved operational reliability. Col. 
Lowell said. 

A number of BuWeps contractors 
are studying the possible substitution of 
microcircuits, and several are readying 
specific proposals. This includes Gen- 
eral Electric, Loral Electronics, Norden 
Division of United Aircraft and Sanders 
Associates, Col. Lowell said. 


Meanwhile, BuWeps has contracted 
with Arinc Research Corp. to conduct 
detailed field studies to determine the 
reliability and maintenance costs of 
present equipment so that Navy will 
have an accurate benchmark for com- 
parison of the new hardware using mi- 
crocircuitry. 

Test Center 

The Naval Air Development Cen- 
ter (NADC), Johnsville, Pa., has been 
set up to function as an evaluation and 
information center on microcircuitry for 
BuWeps and its industrial contractors. 

NADC plans to evaluate all existing 
and newly-developed microcircuits from 
industry and publish a monthly news- 
letter to inform industry's engineers 
of the tests' results. By this means, 
BuWeps hopes to keep equipment de- 
signers posted on currently available 
microcircuits, their characteristics and 
how well they perform. 

Initially, NADC will not conduct 
longevity-reliability tests, but present 
plans call for the addition of this func- 
tion later. Any company on BuWeps' 
prospective bidders list is eligible to 
receive the NADC microcircuit news- 
letter, whose first issue is due soon. In- 
quiries should be directed to the atten- 
tion of Mr. H. B. Martin, EL- 56; Naval 
Air Development Center, Johnsville, 
Pa. 

At present, NADC has approximately 
50 different microcircuit types from 10 


Microcircuit Terminology 

Rapid advance nf microcircuit technology has outpaced its semantics, resulting 
in a wide variety of terminology for the several different basic techniques. The situa- 
tion further is confused by individual corporate trade names. In the absence of any 


standard terminology. Aviation Week has adopted the following and will use it in 
future articles on the subject: 

• Microcircuit, or microcircuitry: a generic term used to describe all types of 



fabricated prior to their installation on the circuit board or substrate. Typical of this 
type is the Army/RCA Micro-Module and the P. R. Mallory pellet component 
circuitry. 

• Thin-film microcircuit: microcircuitry in which circuit is fabricated on a non- 
semiconductor substrate using passive components which arc produced by vapor 

discrete or deposited types. Typical of this category are thin-film microcircuits pro- 
duced by Svlvania (AW Apr. 30, p. 70), Varo Manufacturing, Motorola, General 
Electric, Minneapolis-Honeywcll and others. 

• Semiconductor microcircuit: microcircuitry which is fabricated on a semiconductor 
substrate using active and passive components predominantly made from scini- 

Tvpical of this type are the Texas Instruments "Solid Circuits” and the Fairchild 
"Micrologic” circuits. 

• Monolithic microcircuit: a special form of semiconductor microcircuit in which 
circuit elements are not readily identifiable as individual components. This is 
typified by devices developed by Westinghousc Electric under Air Force contract. 
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LOOK TO SIERRACIN 


Nature has provided the Polar Bear with 
built-in protection from the elements. 

To protect vital areas of aircraft and 
space vehicles from icing and fogging 
the Sierracin Corporation designs and 
manufactures complete ice control 
systems, and in association with D. Napier 
& Son, Ltd. of England, provides world 
wide service* for its products. 
SIERRACOTE* DIVISION . . . Electrically 
heated plastic and glass laminated wind- 
shields. cockpit enclosures, other 

transparencies, special coatings 
(nuclear flash, infra-red, etc.) 
SPRAYMAT" DIVISION . . . Electro thermal 
heater mats for aircraft surfaces and 
components, helicopter rotor blades, 

propellers, air scoops ... or any 
special surface problem. 
SIERRAGLO DIVISION 


Electro 

luminescent lamps and systems designed 
to specifications for Sierraglo instrument 
panels, moving dot displays and 
electronic read-out components. 

‘England. France, Germany, Israel, Canada, Japan and Australia. 


Executive Offit 




(An artist's conception 
of the electronic "monstt 
vyho devours and thHvesjj 
on square footage) 
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Check your needs 
with Monsanto's 
FLUIDESIGN service: 

1. More job-proven functional 
fluids than any other manu- 
facturer in the world 

2. Design-oriented fluids 
know-how to help you devel- 
op safer, more compact, and 
more reliable equipment 

3. Years-ahead research on 
new types of fluids 

4. Sophisticated field appli- 
cation experience with fluids 

Be sure to get your fact -packed 
FluiDesign file. Write on your 
letterhead to: 


Monsanto Chemical Company 
Organic Chemicals Division 
FluiDesign Service Dept. 203-K 
St. Louis 66, Missouri 


Monsanto's dielectric coolants and hydraulic fluids can put big "brains" in small bodies 

Excessive body heat has strange effects on the human brain. Today, the electronic brain relies on bulky, air- 
convection, environmental cooling to maintain critical operating temperatures. Tomorrow's computers will 
have built-in circulating - liquid thermostats — allowing more electronic grey matter in a smaller space. 
Monsanto offers a selection of coolants and hydraulic fluids (over 20 to choose from)— chemically tailored 
for safe, reliable operation of compact electronic circuits. Monsanto's functional fluids can help you design 
tomorrow's high-speed computers to think with a cool head, work with a sure hand ... in a minimum of space ! 


COO LA IM O L® 35 — dielectric coolant. Lubri- 
cates. hydraulically actuates, maintains pinpoint 
heat control Stays liquid through an operating 
range o! 500 F. 


A ROC LOR® ( ASKAREL ) — dielectric I heat 
transfer fluid for computer support equipment. 
Fire-resistant, highly stable for safe, reliable 
operation of compact transformers and rectifiers 


SKYDROL® — fire-resistant hydraulic fluids to 
actuate tomorrow's streamlined hydraulic com- 
puters. Performance-proved. Skydrol today 
means reliability in the aircraft industry 




BASIC TEST FOR MEDIA SELECTION: 

In the 
world-wide 
aerospace 
market 
Ask anyone, 
anyone 
you’re trying 
to sell 
what 

publication 
he reads and 
respects most. 


Aviation Week 

& Space Technology 


A McGRAW-HILL PUBLICATION 
330 WEST 42nd STREET 
NEW YORK 36, N. Y. 

ABC PAID CIRCULATION 82,329 


different companies on its test agenda. 

To obtain the maximum advantage of 
microcircuitry, the equipment should be 
designed from the start with its use in 
mind. BuWeps has picked several types 
of equipments to serve as guinea pigs 
for the development of all-microcircuit 
hardware. 

The current program includes the 
following: 

• Inertial guidance system, to be de- 
veloped bv Litton Industries, is ex- 
pected to weigh about 40 lb., including 
stable platform, digital navigation com- 
puter and power supply. This is roughly 
one-third the weight of present systems 
having comparable performance. Much 
of the 40 lb. represents gyros and other 
mechanical components whose weight is 
unaffected by the use of microcircuitry. 
Litton plans to use semiconductor type 
microcircuits entirely, and delivery is 
scheduled for early in 1964. 

• Loran-C receiver, to be developed by 
Sperry, is expected to weigh about 20 
lb. and occupy only I cu. ft. This is 
roughly a 75% reduction in size and 
weight over present designs. It will open 
the way to using Loran-C as a primary 
navigation aid on smaller aircraft, such 
as interceptors, according to J. M. 
Brearlcv, head of advanced systems de- 
velopment for the Avionics Division. 
When BuWeps drew up its specifica- 
tion for the new equipment, it called 
for a weight of 30 lb. Sperry came back 
with a proposal to deliver a 30-lb. pro- 
totype in six months, followed 12 
months later by a production design 
weighing only 20 lb., including shock 
mounts, control box and antenna coup- 
ler. Approximately 80% of the micro- 
circuits will be of the semiconductor 
type, 15% will be thin-film type, with 
the balance using conventional com- 
ponents in a cordwood-type module, ac- 
cording to present plans. 

• HF single sideband transceiver, being 
developed by RCA, will be all solid- 
state, including transmitter power am- 
plifier which is designed to deliver 400 
watts peak envelope power. The set 
is expected to weigh about 30 lb., 
roughly 70% less than the functionally 
equivalent AN/ARC-38A now in use. 
RCA plans to use mostly thin-film mi- 
crocircuits and may even employ a 
voltage-tuned solid-state antenna coup- 
ler. RCA will use considerable voice 
processing circuitry to lower power con- 
sumption by minimizing the ratio of 
peak to average power, Brearlev said. 
Prototype equipment is scheduled for 
delivery early in 1964, with production 
models available in mid-1964. 

Plans to award a contract for develop- 
ment of an all-microcircuit AN/PRC-49 
air-sea rescue beacon have been deferred 
until Fiscal 1963 funding becomes avail- 
able. 

The Avionics Division currently is 
surveying its equipment suppliers to 


determine what types of circuit func- 
tions, not now available in microcir- 
cuit form, they need for future use. 
BuWeps hopes to complete the survey 
by the end of the year and publish the 
results in the NADC newsletter, for 
the guidance of microcircuit manufac- 
turers. 

Microcircuit Specifications 

Another current activity is a BuWeps’ 
program to draw up microcircuit speci- 
fications, covering such things as form 
factor, test procedures, environmental 
limits and manufacturing methods. A 
draft of the proposed specifications for 
semiconductor microcircuits mounted 
in a TO can currently is in the hands 
of microcircuit and equipment manu- 
facturers for their comments. This will 
be followed by a similar specification 


draft for chip-type encapsulated pack- 
aging. 

Initially, these will be issued as 
BuWeps’ specifications. However, 
Navy is coordinating its efforts with the 
Air Force and Army in the hope that 
the specifications can become full MIL 
(joint-service) specifications. 

Avionics Division officials believe that 
microcircuits offer an opportunity to 
reverse the trend of the last decade in 
which growing equipment complexity 
has caused a spiral of both initial equip- 
ment costs and subsequent maintenance 
costs. 

Lowell and Brearlev show a strong 
preference for semiconductor micro- 
circuits over thin-film types, whenever 
the former can handle the circuit func- 
tion. This is based on the belief that 
complete semiconductor microcircuits 



Gunsight Helmet Aids Helicopter Pilot 

Gunsight helmet enables helicopter pilot to aim gun turret or guide air-launched missile 
at ground targets merely by looking at target. Developed by Sperry Gyroscope Co., the 
combination helmet-sight uses bullseye reticle mounted on retractable visor for aiming. In 
photo, reticle is in front of pilot’s right eye. Movement of pilot’s head in azimuth and 
elevation is picked -off by means of mechanical linkage, magnetic or optical sensors, not 
shown in photo. Army plans evaluation in July in a helicopter. Helmet was develoj>ed by 
Sperry using company funds. 
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Highly sophisticated space research instrument. 


No ordinary household mouse this. He’s Perogna- 
thus longimembris, the Little Pocket Mouse from 
the southwest desert. 

He drinks no water at all. One of the smallest 
mammals in the world, he weighs in at only 6 to 10 
grams fully grown. And he’ll hibernate or estivate 
at the slightest provocation. He simply goes to sleep 
when it gets too cold or too hot, or food runs short. 

We have big plans for these little animals at 
Northrop Space Laboratories. Nature could scarcely 
have designed an instrument more ideally adapted 
to investigate the long-term effects of space radia- 
tion and weightlessness. 

A box just 6" by 6" by 10" could hold 100 hiber- 
nating pocket mice— enough to comprise a reliable 
sample— and everything needed to keep them alive 
in space for several weeks. Such a package could be 


put into orbit quite easily, left there as long as neces- 
sary, and recovered for study with the mice still 
quietly sleeping. 

This is just one of the many projects we have in 
work at Northrop Space Laboratories. Others cover 
such fields as plasma and nuclear physics, planetary 
physics and chemistry, materials and structures 
research, and space systems engineering as well as 
the manifold aspects of life support systems for space 
environments. 

We have much to learn about the hazards of pro- 
longed exposure to space conditions before we can 
afford to risk men on such long term projects as 
moon exploration or manned space stations. The 
Little Pocket Mouse may well give us a reliable and 
inexpensive short cut to __ -- ___ _ _ _ _ 
much of this knowledge. NORTH HOP 


can be mass-produced to sell for little 
more than the cost of a single transistor 

Savings Anticipated 

If this proves to be the case, the 
over-all cost of avionics equipment 
should come down significantly. If 
the claims of semiconductor microcir- 
cuit manufacturers that a complete cir- 
cuit function will be as reliable as a 
single transistor prove true, there should 
be important gains in reliability. 

Because trouble-shooting costs go up 
factorially with the number of indi- 
vidual components in an equipment, 
the order of magnitude reduction in 
components resulting from the use of 
semiconductor microcircuits should 
slash maintenance costs, Lowell believes. 

Avionics Division officials recognize 
present limitations on circuit perform- 
ance and functions in semiconductor 
microcircuits, compared with thin-film 
types. But they expect important ad- 
vances because of the fact that semi- 


conductor technology is 14 years old, 
and that more than $100 million al- 
ready has gone into its research and 
development, whereas the thin-film 
technology is of more recent vintage. 
However, both BuWeps and the Office 
of Naval Research are supporting re- 
search and development programs in 
thin-film technology. 

Col. Lowell acknowledges that equip- 
ment designers will have to accept the 
idea of making wider use of standard 
circuits than in the past, if the micro- 
circuit is to develop into a mass-produc- 
tion product needed to bring costs 

He concedes that this may re- 
quire that BuWeps itself set less am- 
bitious performance specifications for 

SO But°Col. Lowell says that a Navy- 
pilot would rather have a minimum- 
performance radio set which operates 
all the time than a more sophisticated 
model with 10% more range which is 
seldom operable. 


NEW AVIONIC PRODUCTS 



• Tunable higli-power C-band diplexci, 
permits sensitive receiver and high- 
power transmitter to be connected to 
single common antenna without inter- 
ference, provides high isolation between 
transmitter and receiver and low vswr to 
desired signal over 4.400 to 5,000 me. 

ti'on is min. 60 db. (transmit frequency) 
and min. 50 db. (receive signal). Di- 
plexer can handle 1 kilowatt CW and 
provides vswr of 1.15 when other termi- 
nals arc terminated in loads with vswr 
of 1 .02 or less. Manufacturer: Antenna 
Systems, Inc., Hingham, Mass. 

• Multi-pin connector with a threaded 
coupling ring mated to a threaded re- 
ceptacle to hold the components to- 
gether under high vibration. Connec- 
tors provide 61 power contacts or 19 
coaxial contacts within a 1 A-in.-dia. 
shell. A smaller version contains up to 


Manufacturer: Microdot. Inc., 220 Pasa- 
dena Ave., S. Pasadena, Calif. 

• Rate gyro, RG-28, suitable for missile 
applications, has only two moving parts. 
Because lightweight gyro wheel is tiglit- 
Iv supported, gyro is rated to withstand 
200g without damage. Hermetically 
sealed gyro has no gimbals. Manufac- 
turer: Humphrey, Inc., 2805 Canon St., 
San Diego, Calif. 

• Vertical reference system, LS-19, cap- 
able of sensing verticality within 2:14 

sions limited to ±5 min., can provide 



vertical reference for Doppler radar, 
high-acuity aerial mapping, infrared sys- 
tems and missile test instrumentation. 
System consists of an incrtially stabi- 
lized Schuler-tuned platform. Manufac- 
turer: Aeroflex Laboratories Inc., 48-25 
56th St., Long Island City 1, N. Y. 



Engineered 

Environment 


In the desert a barrel cactus grows 
few leaves. Thus it controls the 
moisture losses that occur through 
transpiration. 

Moisture control is but one of the 
environmental defenses vital to sen- 
sitive modern weapons and indus- 
trial devices. The primary business 
of American Air Filter's Defense 
Division is providing complete 
"envelopes of air,” conditioned to 
help stabilize the performance of 

Our recent working experience 
within stringent specifications in- 
cludes the Minuteman, Nike Zeus, 
Atlas, and Pershing projects. Our 
proved capability covers all phases 
from research through prototype to 
full scale production and installa- 
tion. Inquire: Defense Products 
Division, American Air Filter Co., 
Inc., 310 Third Street. Rock Island, 
Illinois, Phone 788-9311. 



ENGINEERED 

ENVIRONMENTAL 

SYSTEMS 
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SRN.2 Hovercraft Shows Speed, Maneuverability 
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Isle of Wight— Follow-on version of flic 
Westland SRN.2 Hovercraft 'sill weigh 
about TO tons, will be aimed primarily af 
civil markets and will have improved rough 
water capability. 

Richard Stanton Jones, Saunders Roc 
Division chief engineer, said the SRN.2 
now in exhaustive sea tests here, has operated 
in 3 ft. waves with little difficulty. Mark 

ft., carrying 120 passengers, against 56-70 
persons for the SRN.2 Hovercraft. 

Although fitted with airline-type scats, 
the SRN.2 primarily is a research vehicle 
for Hovercraft Development. Ltd., the gov- 
ernment-sponsored design and research team. 
A military version is planned, however, and 
the SRN.l has been loaned to Royal Navy 
for testing on Lee-on-Solcnt waters. Tilt* 
SRN.2 has traveled more than 8.000 mi. in 
testing so far. Four-ton SRN.l has operated 
for more than 300 hr. and speed range has 

In first public showings at the Isle of 
Wight production facility, the 27-ton SRN.2 

speeds up to 62 kt. Noise level is low tram 
the four paired Blackburn Nimbus gas tur- 
bine engines. Ride itself is similar to an 
aircraft experiencing light turbulence. Cur- 
tain air is supplied by two centrifugal fans 

central structure designated a plenum cliain- 

to float on water and to proceed as a boat 
at speeds up to 8 kt. 

E. C. Whccldon. Westland deputy chair- 
man and tnuuagiiu! director, told Aviation 
Week a Hovercraft sales team has been 
formed for international operations. U. S. 
Navy' and some commercial operators have 
show'll considerable interest in the vehicle. 

Stanton Jones, who said unit costs for 
delivery were now being worked out on a 
production basis, estimated operating costs 
would be about five cents per passenger mile. 
He said ticket charges for a 20 mi. trip 
would be about S1.80 per passenger. Com- 
pany has spent about S2 million of its own 

ultimate aim a 70-ton vehicle costing SI. 5 
million, carrying up to 300 passengers. 



PASSENGERS DEBARK from 20 x 16 ft. cabin above. Note swiveling pylon-mounted 
propeller canted to offset 20 kt. crosswind; pylons swivel up to 30 deg. to facilitate turns. 
Below, Hovercraft operates as a boat. 
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Improved Sparrow III with FiH-1 " Phantom II" 

Sparrow III- Hew Weapon or Old? 


The Navy aggressively pursues a policy of 
product improvement of its operational weapon 
systems. This results in maintaining a lead over 
enemy capabilities, while minimizing the prob- 
lems arising from deployment of a new weapon, 
such as ship outfitting, personnel training, estab- 
lishing maintenance depots and logistic support, 
as well as the initial low tactical effectiveness so 
often experienced. 

An excellent example of a weapon improve- 
ment program is the Sparrow III, the Navy’s 
all-weather air-to-air missile system. Under the 
guidance and direction of the Bureau of Naval 
Weapons, a continuing series of improvements 
has been evolved. 


The missiles pictured above are identical in 
outward appearances. However, the improved 
Sparrow III has more range, can be launched at 
higher speeds against higher speed targets, at 
greater altitudes. 

Raytheon’s Missile and Space Division devel- 
oped and produces the Sparrow III and its asso- 
ciated aircraft equipment, and is the systems 
integration manager for the Navy on the entire 
missile system. 


[RAYTHEON 
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FAA Pushes Arresting Gear 


By Arnold Sherman 

New York— federal Aviation Agency 
is giving increased priority to develop- 
ment of aircraft arresting equipment for 
commercial airliners and as part of this 
project has targeted 1962 for the instal- 
lation of arresting equipment at an East 
Coast airport yet to be designated. 

Late last May, FAA requested pro- 
posals from contractors to develop and 
test an arresting gear for commercial jet 
aircraft. 

FAA specified that the arresting sys- 
tem should be of a rotary type consist- 
ing of reel, nylon tape, pendant and a 
suitable energy absorption unit. The 
system must be capable of decelerating 
aircraft in the weight category of from 
100,000-350,000 lb. at engagement 
speeds ranging from 50-130 kt. (Gross 
weight of the Boeing 707-420 is about 
316,000 lb.) 

The arrestment system must be cap- 
able of engaging aircraft at two-minute 
intervals, ana specified runout must not 
exceed 1,600 ft. 

U. S. Navy has been asked to assist 
the agency in the evaluation— arresting 
units including hooks and barriers are 
standard equipment on aircraft carriers 
—and a decision is expected shortly. 


While civil arrestment equipment is 
still experimental, the arresting prin- 
ciple has found wide application among 
the military. In addition to extensive 
naval utilization, all. Air Force century 
scries aircraft are currently equipped 
with landing hooks. Arresting gear con- 
tracts have been let for the Cennan 
F-104G and an arrestment unit adapta- 
tion has been proposed to Boeing for 
Dyna-Soar (AW Jan. 29, p. 10). Under 
Navy aegis but with strictly Marine 
application, highly portable, mobile 
catapult and arresting gear units have 
been fitted into Marines' SATS (Short 
Airfield Tactical System) program (AW 

Speaking of his agency's arrestment 
gear plans. Administrator Najeeb E. 
Ilalaby said: "Our aim is development 
of equipment to halt airliners that 
weigh about 300.000 lb. or about six 
times as much as military jets. For prac- 
tical use, this equipment must be cap- 
able of smooth arrestment rather than 
the familiar abrupt-landing stop of air- 
craft carrier flying. 

"To date, our program has moved 
forward on schedule. The two ele- 
ments in development are a tail hook 
for the aircraft and the ground arrest- 
ing equipment itself. I ransport-capa- 


Development 


city arresting gear is now in testing a 
an All American Engineering far "" 
Georgetown, Del.” 

Recent test was conducted by A' 
American Engineering with imitation 
extended to representatives of FAA, the 
military and industry to i ’ 
periment. A weight load, 
a track at 140 mph. was success! 
rested. "This was the 29th successfi 
rrrestment of equipment simulating tlr 


'ing dowi 
issfullv ar 






: that 




ducted for the FAA 
development program," Charles W 
Wendt, president of All American Fin 


Wendt said that successful arrest- 
ments of an FAA Boeing 720 indicate 
that there is no question but that 
equipment can handle the required 
loads at ciiaaecmcnt and that the ar- 
rested aircraft will sustain no structural 
damage. 

He said FAA is putting a high pri- 
ority on arresting equipment and that 
the agency's latest request for bids is 
merelv an indication of an accelerated 


program in this direction. 

The latest FAA bid request, in which, 
incidentally. All American Engineering 
is also bidding, is a complement to the 
program already in effect with that 
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Walk down this Farmall tractor assembly line and you'll see 50 distinct products in the 
making. All tractors, but all different. Some farm, some industrial. Diesel, gasoline, LP and 
high altitude engines. Different transmissions, different hydraulic systems, different steer- 
ing mechanisms. Different accessories. To suit the customer. 

You'd think this would make line balancing a problem. But it doesn't— not with an IBM 
Computer helping out. Production line balancing with an IBM Computer has helped 
International Harvester's Farmall Works shave one to two weeks off the task. They now 
balance the line for a complete schedule change in less than a week. 

This frees key technical people for more creative work. It helps International Harvester 
act faster to meet the needs of a changing market. It helps them use men and machines 
more efficiently... allocate manpower more accurately. 

It probably can help you. Ask your IBM representative about it. 



IBM. 



Practical 


temperature measurement 

from 1°K to 7000°F 
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Honeywell supplies workable. 


tors, filled - bulb thermal systems. 



temperatures from the very bot- 
tom of the temperature scale to 


range of most rocket propellants 
and propellant combinations. 


FOR THE NEW WORLD OF 
CRYOGENICS. Today, avionics, 
rocketry, electronics, and new 
industrial processes are depend- 
ing more and more on applied 
cryogenios, the workaday utili- 
zation of extremely low tempera- 
tures in materials testing and 
metals treating, superconduotiv- 

areas of strange and wonderful 
possibilities. As constantly im- 
proved and more effective cryo- 
genic tools— valves, pumps, in- 
sulation. etc. — are developed to 
broaden the useful application 
of oryogenios, Honeywell keeps 
pace in supplying instruments 
for measuring and controlling 

Typioal o t this is the creation of 
the Honeywell Germanium Re- 
sistance Thermometer, which 

Available in probe, surface con- 
tact. and threaded insertion 
models, it provides a relatively 
strong signal output that can be 
accurately measured and record- 
ed by means of standard poten- 

ElectroniK 15. ” ° neyW ® 


GETTING WARMER, the Envi- 
ronmental Range (-280°F to 
0°F) is reached. Here extreme 
cold, such as that encountered 
in space simulation, must be ac- 
curately measured. Beyond this 
is the Biological Range, a nar- 
row band extending roughly 
from 0°F to 200°F within which 
ordinary life functions are pos- 
sible. For both of these ranges. 


Honeywell supplies filled-bulb 
thermal systems, resistance ther- 

temperature, under widely vary- 
ing conditions. 


GOING UP THE SCALE in the 

of heat, the Industrial Process 
Range is reached. This extends 
roughly from 200°F to 5000°F. 
Honeywell makes a number of 
standard sensors for use in this 
particular range: infrared Radi- 

types of thermocouples, each of 
which has its own individual 

of usefulness. 


TO 7000"F. Beyond the Industrial 
Process Range lies another whioh 
may conveniently be called the 
Rocket Fuels Combustion Range. 
In this, temperatures reach up 
to 7000°F (4144°K). Most rocket 
propellants and combinations 
of propellants have combustion 
temperatures below this figure, 
which is the upper limit of 
Honeywell’s small-target infra- 


media te temperatures. Honey- 
well can undoubtedly be of real 
help to you. In addition to hav- 

line of instruments to work 

complete responsibility for en- 
tire instrumentation and control 
systems, from feasibility stud- 
ies through installation and con- 
tinuing maintenance. If you are 
doing work that involves tem- 
perature extremes, call your 
nearest Honeywell Branch Of- 
fice. Minneapolis-Honeywell, 
Wayne and Windrim Avenues, 
Philadelphia 44, Pa. In Canada. 
Honeywell Controls, Ltd.. To- 
ronto 17. Ontario. 


Honeywell 

[H~| i*c Cfrrt&L 


HONEYWELL INTERNATIONAL ! 


company. The intention of the agency 
is to develop several different types of 
arresting equipment, have them certi- 
ficated as quickly as possible, thereby 
putting this equipment on the market 
for interested users. 

According to FAA sources, All 
American's current contract to develop 
a water squeezer type arrestment unit 
in which a plunger is inserted in par- 
allel trenches filled with water and is 
activated against the water when the 
aircraft’s hook engages the cable, has 
been extended until Nov. 1 5. The con- 
tract has been modified to include 
weights in the BOO, 000-lb. range and 
arrestments at speeds of SO, 100, and 
120 kt. 

The agency has added $405,000 to 
the current contract making FAA’s 
total commitment to All American 
$966,000. 

All American is the company desig- 
nated to install the East Coast airport 
equipment sometime this year. 

Bliss Equipment 

Another bidder in the rotary-type 
gear competition is the E. W. Bliss 
Co.’s Launch and Recovery Equipment 
Division with manufacturing facilities 
at Drexel Hill, Pa. 

Manager of the division, Robert W. 
Cruger, told Aviation Week that 
Bliss had sent the FAA a proposal last 
fall for an interim commercial arresting 
gear capable of stopping an aircraft the 
size of the Boeing 720. Cruger said 
that FAA rejected that proposal be- 
cause the agency was examining equip- 
ment proposals which could go beyond 
that weight limitation. 

Bliss says that its arrestment unit has 
solved two problems indigenous to halt- 
ing a commercial airliner safely— the 
arresting unit must be able to stop an 
aircraft gently enough so that neither 
the plane nor its passengers will sustain 
injury, and the unit must be capable 
of halting an aircraft that engages the 
cable off-center. 

Military Success 

Cruger said that as a result of con- 
tinued military success with the equip- 
ment, Air Force is considering use of 
arresting equipment at runway ap- 
proaches instead of merely as emerg- 
ency measures at the end of the run- 

Sliss’ biggest catch to date has been 
with a 73,000-lb. Douglas A3D travel- 
ing at 165 kt. 

Accident prevention equipment pro- 
posals extend beyond the United States. 
Folk Nordtorp, head of Sweden's air- 
craft-arresting-net producing Befab In- 
dustries said that a steel and wire net 
barrier at the end of a civilian airport 
runway would prevent many transport 
takeoff crashes. Nordtorp said that 
arrestment barriers are now standard 


equipment at all NATO jet aircraft 
fields and that the U.S. Navy, work- 
ing out of its Lakehurst, N. J., test 
facility, had demonstrated in 27 success- 
ful tests that heavy commercial trans- 
port-type aircraft could be safely stopped 
even after the takeoff speed has been 
reached. 

The Befab net, which according to 
Nordtorp can be raised in less than two 
seconds, consists of two vertical poles 
connected with two horizontal steel 
wires holding a net of nylon cord. 
Accelerating Systems 

As a corollary of arresting gear manu- 
facturing. leading producers of the 
equipment have had to develop dead- 


load accelerating systems in order to 
test their arresting equipment. Al- 
though All American Engineering used 
three linked deadload carts outfitted 
with B-52 bomber wheels and each 
weighing 100,000 lb. for the George- 
town tests, the company's Turbo-Cat 
launcher, equipped with six Allison 
I33-A16A jot engines, and being used as 
a Navy launcher, is used in conjunction 
with lesser weight tests. 

Bliss has developed a combination 
launching and recovering device, using 
the rotary-nylon tape principle, called 
a Cataport. 

The Bliss system currently is being 
utilized for short runways in forward 
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THE PRACTICAL MEN 

An idea is born. 

It could lead to a great scientific accomplishment. It could even create a new 
technology. 

But first it must achieve reality. To do this it must leave the theorist and go to 
another kind of man, a man with a more practical bent of mind. 

This is the challenge for creative engineers and modern management: to turn 
ideas into realities. And today this work is more difficult than ever before. 

For now the aerospace industry is called upon to engineer space ships that will 
travel thousands of miles from earth and return. It is called upon to develop rocket 
engines with the power of a million automobiles. It is called upon to produce electronic 
equipment that will last thousands of hours. . .to design antenna systems that can 
listen to stars billions of miles away... to produce electricity by nuclear power with 
increasing efficiency. 


Even while you are reading this, the engineers of the aerospace industry are work- 
ing toward these objectives. They are creating functional ideas from broad theories. 
They are searching out the exact materials, equipment, systems, and components to 
suit their needs. Often in this search they must create their own answers. 

Steadily, piece by piece, part by part, the finished whole begins to emerge. The 
prototypes are examined. Tests run. And finally the new system is complete— tested, 
proved, ready to use. 

This is the work of men who turn ideas into reality. This is the work of men who 
are creating the products of tomorrow and the industries of the future. 

This is the work of the practical men. 

North American Aviation is at work in the fields of the future through these six divisions: Atomics 
International, Autonetics, Columbus, Los Angeles, Rocketdyne, Space & Information Systems. 
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just change the name of the mission 
and it’s ready now! 
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Lockheed Team Backs Lunar Rendezvous 


By Russell Hawkes 

Los Angeles— Possibility of a safe, un- 
powered mission abort during the lunar 
landing phase was one example of 
greater operational flexibility claimed 
for lunar orbit rendezvous mission pro- 
files on manned trips to the moon bv 
H. A. Zwemer and A. E. McCaulou of 
Lockheed Missiles & Space Co. at the 
national summer meeting of the Insti- 
tute of the Aerospace Sciences. 

Technical sessions on lunar explora- 
tion programs also heard a discussion 
of one-way manned missions in which 
one or more astronauts might land on 
the moon without a return vehicle, and 
a description of promising metal elastic 
wheel developments for transportation 
on the lunar surface. 

Advantage of lunar rendezvous for 
manned landing missions listed by 
Zwemer and McCaulou included: 

• Wide choice of landing sites and op- 
portunity to conduct reconnaissance 
of possible landing sites from the rela- 
tively close vantage points of the lunar 
orbit. 

• Chance to make any necessary repairs 
before being committed to a lunar land- 



cause the mass of the specialized lunar 
landing vehicle could be less than half 
that of a vehicle required to carry pro- 
pellant and tankage for the return trip 
to earth after the lunar landing. 

• Design of landing vehicle is not com- 
promised by requirements for atmos- 


phere re-entry or for long occupancy, 
but can be optimized for the one pur- 
pose of landing on the moon’s surface. 
• Earth return vehicle is not exposed 
to the hazards of the lunar landing. 

Maneuver Complications 

The only disadvantage cited by the 
authors was the greater complication of 
the maneuvers required by the mission. 
Lunar orbit must be oriented not only 
on the basis of the earth-moon tra- 
jectory and the chosen landing site, but 
to provide a suitable ascent trajectory 
from the lunar surface to the rendezvous 
orbit and a suitable earth return trajec- 
tory. Propulsion and guidance require- 
ments are more demanding if the launch 
site on the surface of the moon is out 
of the plane of the rendezvous orbit. 
For stay times of more than a week, the 
effects of plane change on these require- 
ments can impose significant penalties 
if orbit orientation is not optimum. 

Landing maneuver can be designed 
so that if trouble develops early in the 
descent from the lunar orbit, a powered 
abort maneuver can be made to rejoin 
the spacecraft in the rendezvous orbit. 
The recommended landing procedure 
involves two operating periods for the 
propulsion system of the lunar lander. 
First is a downward thrust to shift the 
orbit of the vehicle so that a pcrilune 
(point closest to the moon) of 10 mi. 
will be reached 94.4 deg. around the 
moon from the initiation point of the 
maneuver. The second produces a hori- 
zontal retrograde thrust at pcrilune to 


slow the vehicle from orbital velocity 
and the thrust is rotated upward to 
eliminate the vertical velocity accumu- 
lated in the descent from orbit. 

Until the application of retrothrust 
at the beginning of the final landing 
approach, the lunar lander is in an orbit 
which intersects that of the earth re- 
turn spacecraft and has the same period. 
It is this which makes possible an un- 
powered abort if trouble occurs on the 
descent trajectory or if ignition fails on 
the second bum. The two spacecraft 
will come together again one orbital 
period after the first engine run and the 
rendezvous can be completed with an- 
other short engine run with thrust ori- 
ented in the opposite direction to re- 
align the two orbits. 

Altitude of the rendezvous orbit 
should be high enough to permit line-of- 
sight contact between the spacecraft 
and the landing point for a long enough 
period of time to solve the guidance 
problems and initiate the different 
phases of the mission. 

Lockheed Team 

Lockheed study team outlined the 

E ossible design of a two-man lunar 
inder for operations from a lunar ren- 
dezvous orbit. They estimate that one 
man could probably handle the mission, 
but with two, there is a reserve crew 
member to deal with emergencies and 
the weight penalty for carrying the 
extra man is only about 600 lb. under 
lunar gravity. At least one man would 
remain in the earth-return spacecraft to 



Boeing 377 Converted to Carry Saturn C-l 

Boeing 377 Stratocruiser is being modified by On-Mark Engineering Co.. Van Nuys, Calif., to cany stages of Saturn C-l space vehicles. 
Initial work included fitting bulbous structure to upper fuselage and lengthening aircraft by splicing 42 ft. section from another Boeing 
377. Work is being financed as a private venture by Aero Spacelines, Van Nuys. 


AVIATION WEEK and SPACE TECHNOLOGY, July 9, 1962 



AMP PRODUCT PERFORMANCE PROVES IT! 


Gold over nickel plating ... the standard AMP 
choice for printed circuit connector contacts! Not 
optional . . . but standard! And with good reason. 

No haphazard choice dictated the metallic frac- 
tion that makes plating an important feature of 
the AMPin-cert* Printed Circuit Connector line. 
The decision to make gold over nickel standard 
plating came only after exhaustive tests involving 
a whole wide range of metals in various thick- 
nesses and combinations. 

Plating thicknesses, porosity, contact forces— all 
these were thoroughly tested. Exposure to heat, 
cold, corrosion and humidity . . . series after series 
of tests ran the gamut of extreme environmental 
conditions for every plating metal considered. 
Results, tabulated over a period of years, pointed 
to one fact— gold over nickel was vastly superior 
in every way. 

These AMPin-cert Printed Circuit Connectors can be 
loaded to accommodate only those circuits actually 


needed. There are no pre-loaded, unused contacts! 

Crimp, snap-in type contacts are plated with 
.000030" gold over .000030" nickel (min.). There is 
no metal "creep". No debilitating oxide insulation 
buildup. Contact pressures are engineered to avoid 
excessive or quick plating wear. Consequently, 
AMPin-cert connectors last longer, give maximum 
performance and assured reliability. 

Research findings on plating and facts on the 
AMP gold over nickel standard are available in 
reprints of papers published by AMP Research. 
Write for your copy today. 



INCORPORATED 

Harrisburg, Pennsylvania 



maintain it and observe the lunar land- 
ing. 

Enough propellant would be carried 
by the lunar lander to permit selection 
of a landing site within a 100-mi. wide 
cross-range band along the orbital path. 
Maximum out-of-plane descent would 
require a 610 fps. first-bum velocity in- 
crement compared with 400 fps. needed 
for an in-plane descent. The final land- 
ing requires a brief hover phase and 
enough propellant would be carried to 
supply thrust equal to the lunar weight 
of the vehicle for two minutes. Control 
of vertical thrust would be obtained by 
varying the cant of the engine to modu- 
late vertical thrust component between 
zero and 2.8 times the lunar weight of 
the vehicle. The velocity increment 
needed for the lunar launch with a 
slight change in the orbit plane is 6,500 
fps, plus another 500 fps. for the final 
rendezvous and docking. 

Crew Positions 

The two-man crew could lie face- 
downward and toe-to-toe in the vehicle 
to get a good view of the landing area. 
The prone position allows them to toler- 
ate high accelerations during landing. 

Maximum acceleration during launch 
is 3g (earth equivalent). The crew com- 
partment would be the major structural 
component on which propellant tanks, 
engines, antennas, and other equipment 
would be mounted. The main propul- 
sion system would burn pressure-fed, 
storable hypergolic propellants and must 
be capable of four starts in a normal 
mission. Final landing and rendezs'ous 
maneuvering are done with only two of 
the six engines mounted on the sides of 
the crew compartment. Powered abort 
early in the descent trajectory can be 
accomplished with several engines out, 
but all other maneuvers require six 

y using a vehicle with no earth- 
rctum capability, U. S. could begin 
manned exploration as much as two 
years earlier than Project Apollo, ac- 
cording to John M. Cord and Leonard 
M. Seale of Bell Aerosvstems Co. 

Reason for the earlier mission dates 
for a one-way mission is that earth- 
escape payload for such a mission would 
be only about 6,000 lb. to 9,000 lb. 
compared with between 17,000 lb. and 
50.000 lb. for a round-trip mission, as- 
suming equal lunar payloads of 2,190 
lb. The range of booster thrust require- 
ments for each type of mission could be 
from 450,000 lli. to 1.1 million lb. for 
the one-way mission and from 1.1 mil- 
lion lb. to ’3.5 million lb. for the two- 
way mission. The smaller booster could 
be available from 1.5 to two years earlier 
than the larger ones. 

Lunar lander for the one-way mission 
would carry one man and food water 
and air for a 12-dav mission plus an 18- 
dav emergency air supply. The 1 2 days 


include two-and-a-half day transit time 
and nine-and-a-half days on the moon. 
Beyond this period, survival of the as- 
tronaut would depend upon supplies 
from unmanned lunar cargo spacecraft, 
each carrying a 910 lb. payload, which 
could be landed in advance of the 
manned mission. An earlier unmanned 
lunar rover could carry a landing beacon 
to ensure that the cargo spacecraft all 
land close together to make it feasible 
for the astronaut to reach and use the 
supplies in the cargo vehicles. 

Control of the moon surface trans- 
portation vehicles will be complicated 
by the fact that centrifugal overturning 
forces during a tum will be the same 
as they would be on earth, while the 
stabilizing force of gravity will be only 
one-sixth of that on earth. Thus, a 
3,000-lb. vehicle will need a 16-ft. wheel 
base to prevent it from rolling oxer in 
a 20-ft. radius tum at 10 mph. Minor 
bumps will also be more of a hazard 
than they are to surface transportation 
on earth. A 3.000-lb. vehicle hitting a 
four-inch bump at 10 mph. can be ex- 
pected to fly 20 ft. before hitting the 
surface again. These points were men- 
tioned by Edward G. Markoxv of Grum- 
man Aircraft Engineering Corp. in a 
report on metal elastic wheels now be- 
ing tested as a possible solution to some 
of the problems of lunar surface trans- 
portation. 

Elastic Wheel 

Grumman has evolved the experi- 
mental elastic xvheel in an attempt to 
combine the advantages of the tank 
track with the simplicity of a rigid 
xxhecl. In comparative tests with a 
rigid xvheel of the same diameter, the 
clastic wheel prox>ed to have 50% less 
rolling resistance. 40% better draw-bar 
pull (useful thrust) and a significant 
adx-antage in obstacle climbing perfor- 
mance. Tlie metal clastic xvheel xvill be 
more durable in the lunar environment 
than it would be on earth because the 
fatigue life of metals increase by factors 
of from 30 to 80 in a vacuum. 

Wheel consists of elastic spokes spi- 
raling outxvard from a central hub to an 
clastic rim. Under vertical load and 
driving torque, the xvheel assumes an 
elliptical shape. When a smooth elastic 
xvheel and a smooth rigid xxhecl xvere 
tested, the elastic xvheel xvas found to 
have one-fourth the rolling resistance 
of the rigid wheel and the difference in- 
creased as vertical load increased. Ap- 
parentlv, this is because the elliptical 
distortion of the elastic wheel as axle 
load is increased causes the length of 
its footprint to increase so that unit 
pressures on the ground remain nearly 
constant through a three-to-one range of 
vertical loads. Traction of the two 
smooth xvheels was equal since it was 
gox'erned only by xveight times a friction 
coefficient. 
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TEMP. ( °F.) 

TENSILE STRENGTH of TO Nickel surpasses that of the so-called super alloys at about 
1.850F, du Pont states. Comparable strength of current super alloys decreases sharply when 
the temperature rises above 1.700F. 

T oughening Technique May Reduce 
Need for Re-entry Heat Shields 


Baltimore-1 1 iglicr thrust-to-weight 
ratio for gas turbines, plus materials 
better able to withstand the heat of at- 
mospheric re-entry, arc expected to re- 
sult from a new du Pont Co. technique 
for toughening metals such as nickel, 
iron, aluminum and tungsten. 

Tlic patented process involves dis- 
persing tiny particles of a stable oxide 
uniformly within the grain structure of 
a metal. It is already used to produce 
TD (thorium dioxide) Nickel, which 
du Pont says is superior in the 1,800 
to 2.400F temperature range to the so- 
called super allovs. These patented, 
exceedingly complex alloys are used in 
high heat situations where strength is 
imperative. Their service temperature 


limit is about 1.S00F, and all are either 
nickel or cobalt based. 

Common airline turbojets, such as 
General Electric's CJ805. operate at 
temperatures as high as 1.750F. Du 
Pont is proceeding on the theory that 
designers would much prefer hot sec- 
tion temperatures of about 2,1 50F, thus 
to gain "more power per pound of en- 
gine weight, which means more speed 
for the same load or more load for the 
same speed." Henry F. Peters, market- 
ing manager for metal products said. 

Du Pont looks on TD Nickel as the 
first of a family of metals that will offer 
not only greater strength at these higher 
temperatures, but also heightened re- 
sistance to oxidation and corrosion, and 


improved stability. Some of the advan- 
tages claimed for TD Nickel are: 

• Three to four-fold increase in the 
high temperature strength of pure 
nickel. The unadulterated metal tests 
out at 2,000 to 3,000 psi. at tempera- 
tures in the 1,600 to 2,400 F range. 

• No loss of strength despite overheat- 
ing to within 50F of its boiling point. 
When a super alloy is overheated or 
"overaged,” it usually loses about half 
of its original strength. 

• Ability to withstand, for periods in ex- 
cess of 300 hr., greater stresses than the 
super alloys when both are heated to 
I.S00F. In addition, oxidation rate of 
TD Nickel at this tempcrature-0.0002 
in. in 100 hr.— is almost as good as the 
best nickel alloys and far better than 
pure nickel. 

• Easy to fabricate at room tempera- 
tures. According to du Pont, many of 
the most advanced super alloys can be 
worked only in cast form because of 
poor properties at room temperature. 
TD Nickel also retains 98% of the 
thermal conductivity of pure nickel. 

Because of these qualities, du Pont 
believes TD Nickel may become a key 
component in the tubing associated 
with liquid rocket engines. In the avi- 
onics area, where tiny devices such as 
cathodes must operate routinely at high 
temperatures, the company believes TD 
Nickel offers greater stability and longer 
life. TD Nickel's specific application 
in the jet engine field probably will cen- 
ter on guide veins, turbine blades and 
burner cans. It may play a role in reduc- 
ing need for heat shielding on rc-cntrv 
vehicles. Tests are under way in all these 
areas. Pratt & Whitney and General 
Electric are studying the alloy. The 
former specifically refused to rate the 
product, but a GE spokesman told 
Aviation Week it looked promising 
even though the company had not yet 
made any decision on applications. 

TD Nickel now is available only in 
bars of varying diameter, but sheet and 
tube will be produced later. Current 
price is S20 per pound. The cost should 
decrease with volume production, and 
du Pont feels TD Nickel will become 
competitive with the super alloys, which 
sell for less than S10 per pound. 

Thorium dioxide, TD Nickel’s 
hardening agent, is radioactive and thus 
falls under the regulatory authority of 
the Atomic Energy Commission. A spe- 
cific license must be obtained by any 
person who intends to use or transfer 
more than 7,500 lb. per year of the alloy. 

Formerly, by a technique known as 
precipitation hardening, metallurgists 
inserted small, hard particles between 
and within the grains of an alloy. 

Du Pont’s technique, which it de- 
scribes as a breakthrough, involves dis- 
persing these hard particles-eaeh about 
a millionth of an inch in diameter— by 
chemical instead of mechanical means. 
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MANAGEMENT 


Rolls Official Attacks Government Levies 


By Herbert J. Coleman 

London— British aero engine indus- 
try is in immediate need of revamping 
of liaison between itself and the British 
government to improve relationships 
and harden the guidelines of future re- 
search and development policies, ]. D. 
Pearson, deputy chairman and chief 
executive of Rolls-Royce, said here re- 
cently. 

Delivering the annual Wilbur Wright 
Memorial Lecture to the Royal Aero- 
nautical Society, Pearson called for the 
following: 

• Formation of an induStiy-Ministry ad- 
visory committee to work closely with 
Minister of Aviation Peter Thomevcroft. 

• Re-evaluation of the British govern- 
ment's policy of exacting royalties on 
sales of engines developed with govern- 
ment support, a policy that previously 
has been strongly criticized by Pearson 
and other industry executives (AW 
Mar. 12, p. 276). 

Industry for some time has been at- 
tempting to interest Thomevcroft in 
formation of the advisory group, with 
little success. Adoption of this method 
of providing industry with guidance has 
been spurred by Pearson and Sir Roy 
Dobson, chairman of Hawker Siddelev, 
but resistance to the committee has 
been sharp in lower echelons of the 
Ministry. 

However, Thomeycroft’s personal 
feelings on the subject are indicated by 
an off-the-record statement he recently 
made to a consultant group on eventual 
formation of a London authority to run 
the three civil airports (AW Aug. 7, 
p. 43). He said: 

“One can say of a government de- 
partment that if it fails to consult with 
all those concerned, it is being pig- 
headed. If, on the other hand, it does 
consult, it is wasting time and doing 
everything through committees. . . ." 

As Pearson put it, the advisory com- 
mittee would be one of the more 
obvious ways to improve joint relation- 
ships, noting that a number of succes- 
sive ministers had shown interest in 
such a group. 

“In a highly technical industry such 
as ours,” he continued, "it seems wrong 
that the minister is not able to consult 
an advisory committee made up of in- 
dividuals outside government service 
with mature views based on long ex- 
perience in the business world. 

“They could contribute towards solv- 
ing the many problems which beset him 
by complementing the advice he re- 
ceives from his own Ministry. In this 


we would only be following the practice 
of other industries and other countries 
and it seems to me odd, in an industry 
where surely such a committee is badly 
needed, that it has not so far been 
brought to life.” 

Royalty System 

Referring to the British system of 
royalty payments, Pearson mentioned 
intensive government support of the 
civil version of the Rolls-Royce Avon 
jet engine, on which royalties were paid 
on commercial sales. But, Pearson 
pointed out: 

“Unfortunately, this system of roy- 
alty payments was also being applied 
to the sale of engines which were de- 
veloped by the government for purely 
military requirements. This less justi- 
fiable levy has had the effect of drain- 
ing away from the industry money 
which was badly needed to pay for civil 
engine development to sustain it in the 

He recalled that in the period of 
1954 to 1961, during which government 
policies on support were being reviewed, 
civil engine development cost Rolls- 
Royce about $100 million and, when 
other costs were considered, total ex- 
penditures were near SI 50 million. Be- 
cause of this, he said, it was clear that 



there should be a careful assessment of 
ratio of funds invested by the company 
and money repaid to the government 
to keep the firm from a competitive 
disadvantage. 

Pearson contended that British roy- 
alties can only be considered as an ex- 
port restraint, with the absence of such 
a royalty' in the U. S. and France, the 
major competitors for aero engines, be- 
coming an export subsidy. 

In another facet of government sup- 
port, Pearson said, the development 
of the second generation of bypass en- 
gines, in which Britain held a long lead, 
was in jeopardy because of the govern- 
ment's attitude. 

"Despite the forbidding risks in- 
volved, Rolls-Royce decided to go ahead 
at its own expense with the develop- 
ment of these engines, exemplified by 
the Medway RB.141 and the Spey, con- 
fident that this was the right policy. 

“Since that time, the British govern- 
ment has come forward with proposals 
for sharing development costs on future 
civil projects. However, the Medway is 
still without any form of government 
support and money drained off from 
firms who pursued an aggressive policy 
of private venture development is still 
affecting their financial status and their 
ability to tackle future projects.” 

The Medway is a family of engines 
including the RB.141, the RB.174 and 
the RB.177, all in the 15,000-lb. thrust 
class. It originally was specified for the 
de Ilavilland Trident three-jet transport 
and when the airplane's specifications 
changed, the Medway became, in effect, 
the Spey. Medway engines achieved 
considerable testbed running time with 
data fed into Spey development, but 
the engines no longer are being run, 
since production is concentrated on the 
Spey line. 

Turning to the future of the British 
aero engine business, Pearson conceded 
that “on the military side we are in the 
hands of the politicians but, even if 
serious disarmament took place, I be- 
lieve that the need for international 
policing would still call for very large 
numbers of military aircraft, although 
the majority of these might be trans- 

Conceming Rolls-Royce spares and 
overhauls business, Pearson said, “We 
are working very hard in this regard, 
and at considerable expense, to put our- 
selves out of business.” He referred to 
the 3,900-hr. life of the Dart turboprop 
engine and high pressure turbine blade 
lives of up to 8,000 hr. as examples and 
predicted that repair side of the business 
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E-200 HIGH TEMPERATURE CAPACITORS 
Operable to +200°C. 


The Bendix® E-200 series of lightweight, small 
size capacitors is designed for installations re- 
quiring a high degree of component reliability 
at operating temperatures as high as 200°C. 

High temperature capability and mica-like 
electrical characteristics enable the E-200 series 
to withstand extremely high orders of AC in 
small envelope size at all ambients under 200° C. 

The new series is designed and manufactured 


to a Bendix specification which is patterned 
after the high reliability specification MIL-C- 
14157B, proposed. 

Hermetically sealed in tubular or rectangular 
housings, these capacitors offer superior resist- 
ance to mechanical and climatic environments. 
E-200 CHARACTERISTICS: • Wound mica papers • 


For full details, write Scintilla Division, 


York 


Scintilla Division 



72 


would be a declining proportion of the 

Pearson also contended that, in gen- 
eral, foreseeable technical developments 
such as a supersonic transport (for which 
Rolls-Royce has an engine in the design 
study stage) and vertical lift are not 
likely to have any unique effect on the 
development of the engine industry 
in the West, except to "hasten its con- 
solidation into a smaller number of 
larger units based on international 
groupings. 

"The industry must be conscious of 
the stage it is reaching in the basic 
development cycle of its product and 
concentrate increasingly on improving 
the efficiency of its designs from the 
point of view of production and over- 


all economics rather than the narrow 
one of technical efficiency alone.” 

Pearson considers the most significant 
development of the postwar years is 
the manner in which the industry has 
outgrown its national status through 
a complex series of international and 
intercompany agreements. 

As far as the optimum number of 
aero engine companies needed in the 
West. Pearson said all indications are 
that a relatively small number of firms 
should be capable of maintaining 
adequate competition and to compete 
with Soviet products, "provided we 
can come to a right relationship with 
our own governments so that they arc 
able to see that we are not unfairly 
handicapped.” 


FINANCIAL 


Airlines Report Officers’ Salaries, 
Other Compensations During 1961 


Washington— New York Airways. 
Caribbean Atlantic Airlines and Chi- 
cago Helicopter Airways recently re- 
ported the following salaries, expenses 
and other compensations for their offi- 
cers and payments to assisting firms to 
the Civil Aeronautics Board here. Re- 
ports covered the year ended Dec. 31, 
1961, and included: 
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AEROTEST’S 

28,000 FORCE LBS. C210 


New at Aerotest Laboratories is an MB 
Model C210 vibration system capable 
of testing the very largest electronic 
packages . . . including complete space 
vehicles. Incorporating all latest design 
improvements in shaker, compensation 
consoles, amplifier and controls, it is 
one of the largest vibration testing sys- 
tems available at any independent 
laboratory. 


Random peak force is 84,000 lbs. — 
over 200 g's. Frequency range is 5- 
2000 cps. Maximum amplitude is one 
inch D.A. Associated equipment in- 
cludes tape transport system with 
automatic wave analyzer capable of 
simulating any random vibration pat- 
tern . . . including those received by tele- 
metering missile or rocket launchings. 


Additional shock, vibration and acceler- 
ation equipment is available for per- 
forming a full range of reliability or 
qualification tests on smaller sizes and 
types of aerospace packages or compo- 
nents. Aerotest's facilities include com- 
plete equipment for simulating both 
natural and induced environments; py- 
rotechnic testing equipment; LOX 
cleaning; complete gas dynamics and 
propellants labs for exotic and cryo- 
genic fuels and oxidizers. 


1 


erotest 

LABORATORIES, INC. 


Comae Road, Deer Park, Long Island, N. Y. 
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TOUGH NEIGHBORHOOD 


Other features of the Dage RGS-10 camera: 

• 700 lines Horizontal Resolution at 10 me Bandwidth 

• Complete EIA synchronization and scanning exceeds FCC require- 
ments for commercial telecasting 

• Multiple camera systems, common or Individual EIA sync generators 

• Completely transistorized construction 

• 17-Watt power requirement 

• Incorporates all necessary set-up and operational adjustments 

• 4-lens turret, zoom laps, pan and tilt, and remote focus available 

The Dage Division of Thompson Ramo Wooldridge provides a complete 
range of cameras, controls, monitors and other equipment as well as 
systems engineering and field installation and maintenance service. If 
you would like to learn more about the Dage RGS-10 or other Dage 
television systems and development capabilities . . . 

Contact the nearest Dage-TRW regional office— Atlanta, Washington, 
D.C., Los Angeles or Salt Lake City, (or) 

Contact Dage Division Direct— Michigan City, Indiana, (or) 

Check the Yellow Pages for your nearby Dage distributor. 


• Camera Is certified to contain an internal explosion of 100/130 octane 
aviation gasoline. (Explosion proof per MIL E 5272B— Proc. 2) 

• Certified operation under noise levels of 150 db . . . permits direct, 
close range observation of rocket engine blasts. 

• Acceptable operation with line voltage fluctuations as high as ± 30% 
from normal. 

• Sync stability with power line frequency variations as high as ± 15% 
from normal 60 cps. 

• Excellent resolution and detail with 1000 ft. of interconnecting camera 
control cable. 

• Satisfactory operation in temperatures from — 30°F to 160°F. 

• Transistorized EIA sync generator with a proven field use history. 

• Insignificant radio frequency interference. 

One-year warranty. 



SAFETY 


CAB Accident Investigation Report — Part 1 : 


CAB Blames UAL Navigation in Collision 


On Dec. 16, 1960, at 1033 EST, a colli- 
sion between Trans World Airlines Model 
1049A Constellation. N 6907C, and a 
United Air Lines DC-8, N 801 3U, 
occurred near Miller Army Air Field. 
Staten Island. N. Y. Trans World Airlines 
Flight 266 originated at Dayton, Ohio. 
The destination was LaCuardia Airport. 
N. Y., with one cn route stop at Columbus, 
Ohio, United Air Lines Flight 826 was 
a nonstop service originating at O'Hare 
Airport, Chicago, 111., with its destination 
New York International Airport, New York 
N. Y. Both aircraft were operating under 
Instrument Flight Rules. 

Following tnc collision, the Constella- 
tion fell on Miller Army Field, and the 
DC-8 continued in a northeasterly direction, 
crashing into Sterling Place near Seventh 
Ave. in Brooklyn, N. Y. Both aircraft 
were totally destroyed. All 128 occupants 
of both aircraft and 5 persons on the 
ground in Brooklyn were fatally injured. 
There was considerable damage to prop- 
erty in the area of the ground impact of 
the DC-8. 

TWA Flight 266 departed Port 
Columbus Airport at 0900, operating 
routinely under Air Traffic Control into 
the New York area. The New York Air 
Route Traffic Control Center (ARTCC) 
subsequently advised that radar contact 
had been established and cleared the flight 
to the Linden Intersection. Control of 
the flight was subsequently transferred to 
LaCuardia Approach Control. When the 
flight was about over the Linden Inter- 
section. LaCuardia Approach Control 


began sectoring TWA 266 by radar to 
the final approach course for a landing on 
runway 4 at LaCuardia. Shortly thereafter 
TWA 266 was cleared to descend to 

5,000 ft., and was twice advised of traffic 
in the vicinity on a northeasterly heading. 
Following the transmission of this informa- 
tion the radar targets appeared to merge 
on the LaCuardia Approach Control radar 
scope, and communications with TWA 
266 were lost. 

United Air Lines Flight 826 operated 
routinely between Chicago and the New 
York area, contacting the New York 
ARTCC at 1012. Shortly thereafter the 
New York Center cleared UAL 826 to 
proceed from the Allentown, Pa., very high 
frequency omni directional radio range 
station (VOR) direct to the Robbinsville. 
N. )., VOR, and thence to the Preston 
Intersection via Victor Airway 123. At 
approximately 1021, UAL 826 contacted 
Aeronautical Radio, Inc. (ARINC) to 
advise their company that the No. 2 
receiver accessory unit was inoperative, 
which would indicate that one of the air- 
craft's two VHF radio navigational receivers 
was not functioning. A "fix" is established 
by the intersection of two radials from 
two separate radio range stations. With 
one unit inoperative the cross-bearings 
necessary can be taken by tuning the 

other. Tins process consumes considerable 
time, however, and is not as accurate at 
the simultaneous display of information on 
tw'O separate position deviation indicators. 
While UAL 826 advised the company that 


one unit was inoperative, Air Traffic Con- 
trol was not advised. 

At 1025, the New York ARTCC issued 
a clearance for a new routing which 
shortened the distance to Preston by 
approximately 11 mi. As a result, this 
reduced the amount of time available to 
the crew to rctunc the single radio receiver 
to cither the Colt's Neck, N. J„ or Solbcrg, 
N. J.. VOR in order to establish the cross- 
bearing with Victor 123, which would 
identify the Preston Intersection, In the 
event the crew would not attempt to rctunc 
the single VOR receiver, cross-bearings 
on the Scotland Low Frequency Radio- 
beacon could be taken with the aircraft 
direction finding (ADF) equipment. This 
ss-ould be a means of identifying the Preston 
Intersection but, under the circumstances, 
would require rapid mental calculation in 
the interpretation of a display which could 
be easily misread. Several factors support 
the conclusion that this occurred. 

Instructions had been issued to UAL S26 
for holding at the Preston Intersection, 
the clearance limit, should holding be 
necessary. Clearance beyond Preston for 
an approach to Idlewild Airport would be 
received from Idlewild Approach Control 
and the transfer of control of the flight 
from the New York Center to Idlewild 
Approach Control would normally take 
place as the aircraft was approaching Preston. 
UAL 826 was not receiving radar vectors, 
but was providing its own navigation. After 
the flight reported passing through 6.000 
ft. the New York Center advised that 
radar service w-as terminated and instructed 
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the flight to contact Idlewild Approach 
Control. UAL 826 then called idlewild 
Approach Control, stating “United 826 
approaching Preston nr,n " ' ru; - 




flight t 


At the time UAL 826 advised it was 
approaching Preston it had in fact gone 
on by this clearance limit several seconds 






point at which it should have turned into 
the holding pattern. This is confirmed 
by the data obtained from the flight recorder 
which had been installed in the UAL DC-8, 
as well as by analysis of the communication 
tapes. At a point approximately 11 mi. 
past the Preston Intersection, a collision 
occurred between TWA 266 and UAL S26. 

Weather at the altitude of the collision 
and at the time of the accident svas such 
as to preclude flight by visual means. 

The Board determines that the probable 
cause of this accident was that United 
Flight 826 proceeded beyond its clearance 
limit and the confines of the airspace 
allocated to the flight by Air Traffic Con 
trol. A contributing factor was the high 
rate of speed of the United DC-S as it 
approached the Preston Intersection, cou- 
pled with the change of clearance which 
reduced the enroute distance along Victor 
123 by approximately 11 mi. 
Investigation 

Trans World Airlines Flight 266 was 
a scheduled passenger service originating at 
Dayton, Ohio. The destination was 
LaCuardia Airport. New York N. Y.. with 
one en route stop at Columbus, Ohio. 
The crew consisted of Capt. David A. 
Wollam, First Officer Dean T. Bowen. 
Flight Engineer LeRov L. Rosenthal, and 
Hostesses Margaret Gemat and Patricia 

During the stopover at Columbus, a 
scheduled equipment change ssas made. 
Flight 266 departed Columbus with the 
previous listed crew and 39 passengers, 
including two infants. 

Might 266 departed Port Columbus ' :_ 
port at 0900.' The gross wr'-' 1 
w-as 101,444 lb. including 
fuel. The aircraft was within weight and 
balance limitations in accord with current 
procedures. The time en route to LaCuardia 
was estimated to be 1 hr.. 32 min. 

The flight plan specified Instrument 
Might Rules (IFR) at 7.000 ft. altitude. 
The clearance was to the LaCuardia Air- 

r art via direct Appleton. Ohio: Victor 
2 Johnstown. Pa.: Victor 106 Selinsgrovc. 
Pa.; Victor 6 Victor 123 to I-aCuardia 
Airport. Subsequent clearances changed the 
altitude to 17.000 ft., then to 19,000 ft. 
The flight was routine as it progressed 
toward the New York area. At approx- 
imately 1005. Flight 266 reported to the 
New- York Air Route Traffic Control Center 
over Selinsgrovc at 19,000 ft. Shortly 
thereafter the New York Center cleared 
Might 266 to descend in stages, and to cross 
Allentown, Pa., at 11,000 ft. 

At 1019 TWA 266 reported to the 
New York Center on 123.3 mcs. that it 
was passing Allentown, at 11,000 ft. In 
response, the New York Center advised 
that radar contact had been established. 


it takeoff 


i Linden Intersection, 

..., .. — stand by for descent. 

At 1021. the New York Center further 
cleared TWA 266 to descend to and 
maintain 1 0,000 ft. The flight acknowledged 
this clearance and reported leaving 1 1 ,000 
ft. At 1023. the New York Center ads-ised 
the flight of the Current LaCuardia weather: 
Measured 500 overcast: one mile visibility 
in light snow; surface wind northwest 1 5 
kt.: altimeter setting 29.66. The flight 
acknowledged this weather and requested 
the runway in use. The Center advised 
that Instrument Landing System (ILS) 
approaches w-crc being made to runway 4 
and that the localizer was inoperative 
Might 266 acknowledged. 

Between 1024 and 1026. the New York 
Center cleared TWA 266 to descend to 
and maintain 9.000 ft. and to report leaving 

10.000 ft. This was acknowledged. At 
102". TWA advised the Center that it 
was past the Solbcrg. New Jersey VOR. 
The Center acknowledged. Shortly there- 
after. the New York Center advised that 
radar scrs-icc was terminated and to contact 
LaCuardia Approach Control on 123.7 
mcs. TWA 266 acknowledged by repeating 
the frequency. 

TWA 266 reported to LaCuardia 
Approach Control on 125.7 mcs. that it 
had passed Solbcrg at an altitude of 9,000 
ft. This time, correlated with the Center 
tape, was 1026:22. LaCuardia Approach 
Control acknowledged, and issued the fol- 
lowing clearance: “Maintain 9,000: report 
the zero one zero Robbinsville®. ILS runss-av 
4. landing runway 4. no delay expected. 
Tire wind is northeast at 1 5; altimeter 
29.65. LaCuardia weather: Measured 

500 overcast; visibility one mile; light 
snow; stand bv." TWA 266 acknowledged 
the clearance. At 1 028, TWA 266 reported 
passing the 010 deg. radial of Robbinsville 
and requested information on the LaCuardia 
localizer. LaCuardia Approach Control 
advised that the glide slope rather that the 
LaCuardia localizer was inoperative as had 
been previously reported by a NOTAM. 
and cleared the flight to 8.000 ft. TWA 
266 acknowledged and reported leasing 

9.000 ft. At 1029. LaGuardia Approach 
Control cleared TWA 266 to descend to 

6.000 ft. and to advise passing through 

8.000 ft. The transmission was acknowl- 
edged . At 1029:49. TWA 266 reported 

3 " sussing 8,000." LaCuardia Approach 
ontrol acknowledged and ads-ised the 
flight to maintain present heading for a 
radar sector to the final approach course. 
TWA 266 acknosvlcdgcd. At 1030:49. 
IaCuardia Approach Control advised TWA 
266 to reduce to approach speed. The 
flight acknosvlcdgcd. At 1032:09. IaCuardia 
Approach Control advised TWA 266 to 
turn right to a heading of 130 deg. The 
transmission ss-as acknoss-ledged by repeating 
the heading. LaCuardia Approach Control 
again ads-ised that this ss-ould be a radar 
sector to the final approach course. TWA 
266 acknosvlcdgcd. 

LaCuardia Approach Control then 
requested the flight's altitude. At 1032:20. 
the flight advised "6,000." At 1032:22, 

LaGuardia Approach Control ackuovs-lcdgcd 
and cleared the flight to continue descent 
to 5,000 ft. This clearance ssas acknosvl- 


1 deir. 


r Robblnssrille, Nesv 


At 1032:37, LaGuardia Approach Con- 
trol advised the flight to turn right to 
150 deg. The transmission svas acknowl- 
edged by repeating the heading. At 1032:47, 
LaGuardia Approach Control advised “traffic 
at 2:30. six miles northeast-bound.” At 
1032:51. TWA 266 acknowledged. At 
1033:08, LaGuardia Approach Control 
requested the flight's altitude. TWA 266 

replied, "(garbled I 500." 

LaCuardia Approach Control asked if 
5,500 ft. ss-as correct. TWA 266 replied in 
the affirmative. At 1033:14. IaCuardia 
Approach Control issued clearance to con- 
tinue descent to 1.300 ft. At 1033:18. 
this svas acknosvledged. At 1033:21, 
LaCuardia Approach Control advised to 
“turn left now heading 130." At 1033:23. 
TWA 266 acknosvlcdgcd by repeating the 
heading. At 1033:26. IaCuardia Approach 
Control advised: “Roger, that appears to 
be jet traffic off your right nosv 3 o'clock 
at one mile, northeast-bound." Follosving 
this transmission, at 1033:33. a noise similar 
to that caused by an open microphone ssas 
heard for six seconds duration. LaCuardia 
Approach Control then transmitted the 
follosving at 1033:42: "Trans World 266. 
turn further left one zero zero." Subse- 
quently, LaGuardia Approach Control 
made numerous attempts to establish 
communications svitli TWA 266 until 
1036:21, none of svhich ssas successful and 
during ss-hich time contact ssas established 
ss-ith another aircraft. 

History of United Flight 

United Air Lines Might 826 ss-as a 
scheduled nonstop passenger service orig- 
inating at O'Hare Airport. Chicago. III.. 
svitli its destination Nesv York International 
Airport. New York. N. Y. The crew con- 
sisted of Capt. Robert H. Sass-ycr, First 
Officer Robert W. Fiebing. Second Officer 
Richard E, Pruitt. Stewardesses Mary J. 
Mahoney. Augustine L. Fcrrar. Anne M. 
Bouthen. and Patricia A. Keller. The 
cress- normally departed Los Angeles. Calif., 
as United Might 856. svith a tu-o hour stop- 
os-cr in Chicago and departing Chicago as 
United Flight 826. 

Capt. Sass-ycr. First Officer Fiebing. and 
Second Officer Pruitt had flosso Flight 
856 from Los Angeles to Chicago, They 
departed Los Angeles at approximatclv 
0320 on Dec. 16. 1960, and arrived in 
Chicago at approximately 0656. The 
stewardesses boarded United Might 826 at 
Chicago. 

Might 826 departed O'Harc Airport ss-ith 
thepreviously listed crew and 76 passengers. 

Tlie actual takeoff weight was 214.790 
lb. w-hich included 63,700 lb. of fuel. 
6,430 lb. of cargo, and the passengers. 
The maximum allowable takeoff ss-cight 
was computed as 217.200 lb. 

The aircraft svas ss-ithin weight and bal- 
ance limitations in accord ss-ith current pro. 
cedures. 

The- flight plan specified IFR at a flight 
level of 27,000 ft. The clearance ss-as via 
Victor 55 and Jet 60 Victor to Nesv York. 
The estimated time cn route svas 1 hr.. 
29 min; true airspeed 478 kt.; ground speed 
530 kt. 

United 826 departed at 0911. Cruising 
flight lcs-cl of 27.000 ft. ss-as attained at 
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all-weather operation and automatic landing is a crucial 
sector of aeronautical development, in which SMITHS can 
claim an unequalled record of pioneer work and practical 
progress. Already more than 8,000 fully automatic blind 
landings have been accomplished, without incident, by air- 
craft using the Autoland system evolved on the basis of the 
SMITHS Autopilot. The latest outcome of SMITHS initiative in 
fundamental research is the Para-Visual Director. This is an 
entirely new concept in flight director display, which can be 
applied to existing instrument systems. By presenting essen- 
tial information to the pilot, even as he concentrates on the 
runway ahead, it effectively eases his task — especially in 
high-speed, low-visibility landings by modern jet aircraft. 



The smiths Para-Visual Director fP.V.D.) combines cuul presents to the pilot , 
in an entirely new way, information previously available only on his instrument 



forms part of the complete SMITHS Flight Control System installed in the B.F.A. 
lie Havilland Trident— the first commercial aircraft to be specifically designed 
for all-weather flying. 



AVIATION DIVISION 


The Aviation Division of S. Smith & Sons (England) Ltd. 


Canada : 105 Scarsdale Road, Don Mills, Ontario. 
Australia: 46/52 Ferndell Street, Guildford, N.S.W. 


KELVIN HOUSE. WEMBLEV PARK DRIVE, WEMBLEY, MIDDLESEX 


WEMBLEY 6888 


WEMBLEV TELEX: 2S366 


0936. The flight to the New York area was 
normal. At approximately 1012 New York 
Air Route Traffic Control Center was con- 
tacted by Flight 826. The Center answered 
"United 826. New York Center, Roger, 
have your progress, radar service not avail- 
able, descend to and maintain flight level 
250. over," Flight 826 reported leaving 
flight level 270 at approximately 1014. 
At approximately 1015 New York Center 
advised "United 826, clearance limit is 
Preston Intersection via Jet 60 Victor to 
Allentown direct to Robbinsville. via Victor 
123: maintain flight level 250." Flight 
826 acknowledged. 

At approximately 1021, United 826 
called ARINC (Aeronautical Radio, In- 
corporated. operator of United Air Lines 
aeronautical communications system) and 
reported "No. 2 navigation receiver 
accessory' unit inoperative.” This trans- 
mission was acknowledged by ARINC and 
relayed to United Air Lines. 

At approximately 1021, New York Center 
issued further clearance to descend to 

13.000 ft. United 826 replied "... We'd 
rather hold upstairs ..." Subsequent to 
this transmission the United flight was 
instructed to change to 123.6 mcs., the 
frequency of another center sector con- 
troller. At approximately 1022:41 the 
Center called Flight 826: "United 826 
New York Center, radar contact." United 
826 replied. "Roger, we're cleared to 13,000 
to maintain 25,000 until we had conversa- 
tion with you. If we’re going to have a 
delay wc would rather hold upstairs than 
down. We're going to need 3 of a mile, 
do you hove the weather handy?” The 
Center replied, "No., but I’ll get it, there 
have been no delays until now.” At 
approximately 1023:30, United 826 
reported over Allentown at flight level 250. 
The Center acknowledged. At 1024:37 the 
Center advised that the Idlewild weather 
was "... 1,500 ft. overcast; i mile; light 
rain; fog; altimeter setting 29.65.” Shortly 
thereafter the flight stated ". . . . we’re 
starting down.” At approximately 1025:09 
the Center amended the ATC clearance as 
follows: "826 cleared to proceed on Victor 
30 until intercepting Victor 123 and that 
way to Preston. It'll be a little quicker." 
(The new routing shortened the distance 
to the Preston Intersection by approxi- 
mately 11 mi.) This was acknowledged at 
1025:20. At approximately 1026:49 the 
flight was cleared to descend to and main- 
tain 11.000 ft. The clearance was acknowl- 
edged and the flight reported leaving 21,000 

ft. at 1026:54. Then the Center advised 
at 1028:41 . . . "826, I show you crossing 
the centerline Victor 30 at this time." 
United 826 confirmed that it was estab- 
lished on Victor 30 and requested his 
distance from Victor 123. At approximately 

1028:56 the Center said "... I show you 
15, make it 16 mi., Victor 123." 826 
acknowledged and then the Center advised 
"right now you’re about two miles from 
crossing Victor Airway 433.” 

At approximately 1030:07, United 826 
was cleared to "descend to and maintain 

5.000 ft.” This was acknowledged and 
826 reported leaving 14,000 ft. The Center 
then asked, "Look like you'll be able to 
make Preston at 5,000?" The answer was 
that they u'ould try. At approximately 
1032:16 the Center stated "United 826, if 


holding is necessary at Preston, southwest 
one minute pattern right turns . . . the only 
delay will be in descent.” The flight replied 
"Roger, no delay, we’re out of seven.” 
At approximately 1033:01 the flight reported 
pissing 6,000 ft. At approximately 1033:0S, 
the Center called, "826, I’m sorry I 
broke you up, was that you reporting 
leaving 6,000 for 5,000?”’ The flight 
replied "affirmative." The Center at 
approximately 1033:20 instructed: "826, 
Roger, and you received the holding 
instructions at Preston, radar service is 
terminated. Contact Idlewild Approach 
Control . . .” Flight 826 acknowledged 
"Good day” at approximately 1033:27. 

In accordance with the terms of the 
then-current United States Standard Manual 


of Radar Air Traffic Control Procedures, 
paragraph 1.3, the responsibility of the 
controller is defined as follows: "A minimum 
of three miles separation shall be maintained 
between aircraft being controlled in accord- 
ance with the procedures authorized in this 
Manual and between such radar-controlled 
aircraft and other traffic being controlled in 
accordance with the Instrument Flight 
Rules unless standard non-radar separation 
is provided . . .” His area of responsibility 
is circumscribed by other provisions of the 
same paragraph as follows: "Air traffic con- 
trol is not responsible for deviations from 
these standards which result from the failure 
of the pilot to respond to the measures taken 
to control them." 

With respect to the separation afforded 



A PRODUCT OF DELAVAN EXPERIENCE 


General Electric's J93 turbojet en- 
gine is designed to fly about 2000 
miles an hour at altitudes between 
60,000 and 70,000 feet. This is the 
Afterburner Spray Bar manufactured 
by Delavan for use on the J93. 

Delavan's 15 years of experience 
have produced a multitude of fuel 
nozzles and afterburner spray bars 
for America's leading aircraft en- 
gine manufacturers. This experience 


extends to both the design and the 
large scale manufacture of function- 
al, reliable fuel delivery and meter- 

Delavan experience: your assurance 
of quick response to your urgent 
technical needs, top quality equip- 
ment, fast delivery and reasonable 
prices. Put Delavan experience to 
work on your engine program soon. 
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It looked good on paper, but... 


...this air machine of 1775— in 
which the aviator turns a wheel 
to generate electrical power— was 
doomed to failure. 

Why? 

One reason was that the technical 
world of the time couldn’t write 
adequate materials specifications 
because the materials simply 
weren’t available. 

Today, designers can select mate- 
rials custom-fitted to many combi- 


nations of mechanical, chemical 
and physical properties. Very 
often Nickel helps make these 
properties possible. 

Inco’s current research may well 
hold the answer to your diverse 
future needs. 

For example, you might require an 
alloy steel having yield strengths 
up to 270,000 psi in combination 
with excellent notch toughness. 

To solve this problem— and many 


others— look to alloys containing 
Nickel. 

We’ll be happy to send you engi- 
neering data to help you select the 
best material for specific aero- 
space applications. Write to Inco 
Application Engineering, outlin- 
ing your requirements. 

THE INTERNATIONAL NICKEL COMPANY, INC. 

67 Wall Street |NCb v New York 6, N. Y 


InCO Nickel makes metal perform better longer 
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THE FUTURE IS AT 

MCDOISIIVELL 

WHERE ENGINEERING 

CONCEPTS ARE MOVING... 
...Men Into Space 
...Aircraft to New Records 
...Design Beyond the 

State of the Art 





MCDONNELL AIRCRAFT • 


DC-8 Speed Redut 

Time Lapse Speed 

1032:22 356 kt 

1032:55 33 See. 338 kt 

1033:04 9 Sec. 332 kt 

1033:12 8 Sec. 325 kt 

1033:20 8 Sec. 318 kt 

1033:29 9 Sec. 309 kt 

1033:32 3 Sec. 301 kt 

tion 

Speed Reduction 

18 kt. 

6 kt. 

7 kt. 

7 kt. 

9 kt. 

8 kt. 




of collision as determined by the flight re- 
corder readout was 1 035:52. 

As previously stated, the indicated air- 
speed of United at the point of collision was 
computed as 301 let. The reduction in air- 
speed over a 70-sec. period prior to col- 
lision is illustrated in the accompanying 

The majority of the force of collision im- 
pact on the Constellation was centered on 
the following points: 

• Upper right section of passenger com- 
partment between fuselage stations 1030 
and 1060. 

• Right vertical fin. rudder, and right out- 
board portion of the right horizontal 
stabilizer. 

• Right wing flap. 

• Right wing between the engines. 

Three Main Sections 

The Constellation broke into three main 
sections following the collision and impacted 
into the Miller Field area. The aft section, 
including the empennage, separated from 
the forward portion of the aircraft. Tin's 
section impacted in a flat attitude right side 
up. The center vertical stabilizer bore evi- 
dence of impact force resulting in bending 
45 deg. to the left approximately two feet 
from the top. Hie right vertical rudder and 
stabilizer and 12 ft. of the right horizontal 
stabilizer were torn free. Inflight fire was 
evidenced by soot and scorching. There 
was no evidence of ground fire about the 
aft fuselage. There was. however, evidence 
of fire in the interior of the aft fuselage sec- 
tion. The right wing and N'o. 4 engine 
separated at Wing Station 242 and im- 
pacted 600 ft. east of the aft fuselage sec- 
tion. This wing section evidenced severe 
fire and explosion damage. No. 3 engine 
and nacelle detached and fell about 600 ft. 
northwest of the aft fuselage. The forward 
section of the fuselage and the left wing, 
including the two engines, impacted ap- 
proximately 1,100 ft. north of the aft 
fuselage. 

Numerous pieces of aircraft structure were 
strewn over a wide area in the vicinity of 
Miller Field. Many of these pieces were 
identified as parts of a DC-8. 

Powerplont Locations 

Nos. 1 and 2 Wright C-18CB-1 power- 
plants were located in their normal positions 
relative to the wing spar. The No. 3 power- 
plant had separated from the wing. No. 4 
powerplont remained attached to the wing 
which had separated from the aircraft. De- 
tailed examination was conducted after re- 
moval of the powerplants to LaCuardia Air- 


port. There was evidence of ground impact 
damage on all powerplants. Some evidence 
of ground fire damage was noted only on 
No. 4. Internal examination of the power- 
plants relayed no evidence of frictional 
overheat, lack of lubrication or internal fail- 


DC-8 Structures 

There were six general areas of the DC-8 
which furnished evidence of a collision: 

• Left wing leading edge. 

• I-eft landing gear door. 

• Right landing gear door. 

• No. 4 engine, nacelle, and pylon. 

• Right wing outboard of the No. 4 engine. 

Following the collision the DC-8 contin- 
ued on a northeasterly heading and crashed 
into the heavily populated area of Brooklyn 
at the intersection of Sterling Place and 
Seventh Ave. The ensuing ground fire was 
prolonged and intense, consuming a large 
part of the aircraft's structure and causing 

Tire aft section of the passenger cabin 
structure impacted and slid, coming to rest 
facing in a northerly direction on Sterling 
Place. Impact and subsequent ground fire 
consumed the greated part of the passenger 
cabin structure. Most of the right wing and 
the attached No. 3 engine sliced through the 
Pillar of Fire Church. Tire flight deck- 
crashed into the same area and was largely 
consumed by ground fire. The left wing, ex- 
cept for the outer 15 ft,, came to rest in 
the intersection of the two streets with the 
outermost end aligned in a southwesterly 
direction. 

This missing outer 15-ft. section cut 
through, and came to rest in a building 
at 1 26 Sterling Place, leaving two feet of the 
wing tip protruding through the roof. 

Ttie empennage and fuselage aft of Fuse 
lage Station 1490 was found on Sterling 
Place on the south side of Seventh Ave. and 
facing approximately north. Examination of 
this section revealed that in addition to the 
impact damage there was evidence of fire 
damage. Areas of the empennage were 
heavily sooted and the paint was blistered. 

Soot was found on the ground impact 
fracture areas, indicating that some of the 
soot was a result of the ground fire. How- 
ever. the direction of the soot on the upper 
and lower skin of the intact left horizontal 
stabilizer indicated an inflight fire. Also, the 
paint on both sides of the vertical fin and 
rudder was blistered as the result of heat. 
The upper 24 in. of the paint-blistered rud- 
der was damaged on ground impact when it 
contacted a truck at the south corner of the 


The paint on the track, exposed to the same 
ground fire heat, showed no evidence of blis- 
tering or anv other heat or fire damage. 

The left horizontal stabilizer and elevator 
received little damage other than a two-foot 
. — u._ i ,i — [|, e elevator and a 


damaged outl 
right horizon 

Most of the parts of the right elevator 


;lagc. 


r, the severed horizontal st 


Both n 


>t located, 
i landing gear 


:. the < 


g. part of the lead- 
ing edge of the left wing, and the No. 4 
engine impacted in the Miller Field area. 

Nos. 1 and 2 Pratt & Whitney JT3C-6 
powerplants were severely damaged by 
ground impact. The No. 3 powcrplant re- 
mained an integral unit, although the low 
pressure turbine shaft was twisted. The No. 
4 engine separated at the intermediate and 
diffuser cases, severing the attaching bolts. 

The red paint marks found on the No. 4 
engine at the compressor inlet were of the 
same material as the paint used on the 
TWA Constellation. Human remains and 
Constellation cabin insulation material were 
removed from the diffuser case of No. 4. 

Internal examination of Nos. 1 . 2. and 3 
powerplants revealed no evidence of inflight 
failure. The damage of the No. 4 power- 
plant was attributed to inflight and ground 


dence of an air collision. The Constellation 
examination indicated the impact was from 
outboard toward the inboard on the right 
rear quarter at an angle of 1 1 0 deg. relative 
to the course line. The DC-8, as indicated 
by the flight recorder, was in approximately 
straight and level flight at the moment of 
impact. The Constellation was in an ap- 
proximate 22-deg. left bank relative to the 
DC-8 flightpath and maintaining approxi- 
mately the same altitude. 

Several pieces of DC-8 engine pod titan- 
ium, engine accessory fragments, and cowl- 
material were found in the passenger 
the Constellation. A fragment 
ot fiberglass from the DC-8 tower antenna 
cover was found embedded in the right 
stabilizer of the Constellation. Pieces of 
DC-8 wiring and structure of the No. 4 
pylon were found embedded in the Constel- 
lation flap panel. DC-8 wing spar fragments 
were found in the wing of the Constellation. 

A portion of the DC-8 left wing leading 
edge and a section of the right wing were 
sheared off and fell in the area of the Con- 
stellation wreckage. 




munication, and flight instrument equip- 
ment was closely examined. Compass head- 
ing information was displayed on three 
instruments. The captain's radio magnetic 
indicator (RMI) heading card, the master 
direction indicator (MDI) and the copilot's 
RMI heading card, all receive their ii " ‘ 


is 190 deg. Both of 
' puts from the 
captain's RMI 
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Avenues in 
Space Technology 


atAVCO/RAD 
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I Thermodynamics 





for qualified engineers and scientists. 

Assignments are available (or analysis 
and design of heat shields for ballistic 
missiles, satellites and lifting re-entry 
vehicles, temperature control systems, 
and rocket nozzles. 

Programs also include thermodynamic and 
transport properties of gases and 
gaseous mixtures, ablation phenomena, 
combustion, vaporization and thermally 
induced phase changes, heat and mass 
transfer in char-forming materials, 
propagation of radiant energy in absorbing- 
scattering media; planning and 
monitoring of thermodynamic test 
programs in support of design 
activities; formulation of design methods 
and procedures for high-speed computers. 



Send resume to 
Mr. 1. Bergin, Dept. AW 
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ELECTRONICS ENGINEER 

THIS EMPLOYMENT OPPORTUNITIES 
SECTION offers a quick, effective solu- 
tion to your manpower problems. Be- 
cause its readership is confined to just 
the type of men you need, waste circu- 
lation is avoided. 
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ISM asks basic questions in control systems 

How can we keep changes from becoming errors? 



This flow diagram shows a data processing systems engi- 
neer’s analysis of the major control problems in a petroleum 
distillation process. 

As military and business operations grow more com- 
plex, they become more difficult to manage. The 
dynamics of large-scale operations shift so rapidly 
that management is often unaware of changes until 
after they have taken place. To keep complex opera- 
tions performing properly, IBM is developing fully 
automatic systems and man-machine systems which 
detect variances from prescribed limits and take 
action on them before serious problems can arise. 
Fully automatic closed-loop systems encounter un- 
usual environmental and diagnostic problems. To 
prevent bending of large missiles during powered 
flight, ibm engineers are studying digital filter 
techniques which suppress bending-mode vibrations 
sensed in the attitude control loops. To formulate 
the mathematical model of the world’s largest crude- 
oil distillation unit, it was necessary for ibm scien- 
tists to determine the relationships between 20 in- 
dependent and 60 constrained variables, and the 
conditions of the process. Using linear programming 
techniques, they were then able to establish operat- 
ing limits which would produce optimum process 
performance. 

Criteria for man-machine systems, in which the 
computer assists human beings in control and de- 
cision making, are less easy to define. Operating 








These equations are the mathematical model for a catalytic 
cracking process. A similar model would be formulated for 
controlling the process at left. 

limits, or set points, are seldom predetermined. For 
example, the design of a military system depends on 
knowledge of field operations, such as the informa- 
tion an army commander needs to utilize his forces 
most efficiently. 

In addition, “human elements” add to the empirical 
nature of man-machine systems. Timely change-of- 
status reports lose their significance unless human 
beings can understand them immediately, ibm 
systems engineers are conducting extensive studies to 
establish the most effective ways of conveying in- 
formation from machines to men. They are analyz- 
ing the information exchange which makes possible 
each step in different manufacturing and military 
operations. Out of their research may come the 
dynamic, real-time operational control systems of 
tomorrow. 

If you have been searching for an opportunity to 
make important contributions in control systems, 
software development, research, machine organiza- 
tion, or any of the other fields in which ibm scien- 
tists and engineers are finding answers to basic 
questions, please contact us. Manager of Professional 
Employment, IBM Corporation, Dept. 524T2, 590 
Madison Avenue, New York 22, New York, ibm 
is an Equal Opportunity Employer. 
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Shrike Missile Program 


S IMMEDIATE OPENINGS Ih 


PROFITABLE OPENINGS FOR: 
RELIABILITY ENGINEERS 

ou need a solid bnckproimd of semi- 
onducior^circuil ^design to qualify ^ for 


PRODUCTION ENGINEERS 


DESIGN ENGINEERS 


APPARATUS DIVISION 


Texas 

Instrum ents 



The tri-service V/STOL (vertical takeoff and landing) is only one of tomor- 
row’s programs being designed, developed and produced by Chance Vought 
engineers and scientists. Gy combining technical skills, research and 
development efforts and specialised facilities, Vought is contributing sub- 
stantially to other aerospace studies involving space launch techniques 
and the related orbiting space stations and rendezvous vehicles, small but 
sophisticated long-range missiles and high performance jet aircraft. These 
key programs have created new openings with high growth potential. 
If you are seeking a challenge plus opportunity, inquire about positions 



ELECTRONICS — Electrical power generation systems applicable to missile 
electrical systems; inertial reference systems for guidance and control; 
ground support equipment; major RF systems; systems analysis of complex 
digital and analog equipment and analysis and/or design of guidance com- 
puters for airborne applications. POWER AND ENVIRONMENT — Provide 
solutions to problems relating to thermodynamics, heat transfer and fluid 
flow from preliminary design through production follow-up. 



CONCEPTUAL AND PRODUCT DESIGN — Provide technical design input 
relative to the design of a major component of a spacecraft, launch 
vehicle, aircraft system or similar or related project. Specific assign- 

structures, such as landing gear design, fluid and gas systems, electrical 
systems and components, and pyrotechnics and separation systems. 
AERODYNAMICS — Aircraft, missile or launch vehicle configuration design, 
stability and control, airloads and aerodynamic heating. DYNAMICS — 
Flutter and vibration, acoustic and vibrational environments, control 
dynamics and fluid mechanics. Submit your resume to Professional Place- 
ment, Dept. AW-7, P. 0. Box 5907, Dallas 22, Texas. 

n=,‘=LT D ^' CHANCE VOUGHT CORP. 

A DIVISION OF LI N G - T EM CO - V O U G HT . INC. 
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WANTED 

THREE CV-340 OR CV-440 AIRCRAFT 
AEROVIAS VENEZOIANAS. S.A. 



Mr. Used 

Equipment 

Dealer: 


When an engineer pays 
for a technical publica- 
tion, it’s a safe bet that 
that is the one he respects 
most. 

He makes it his business 
to read Aviation Week 
and Space Technology. It 
keeps him abreast of up- 
to-the-minute events and 
developments in the aero- 
space industry and the 
technology to which he 
contributes his experi- 
ence. 

Where your recruitment 
program calls for engi- 
neers and other technical 
people of this calibre, you 
can reach them in the EM- 
PLOYMENT OPPOR- 
TUNITIES section of: 


Aviation Week 

.-a Spate Technology 

•$; p C a1oTV«wToRK C ST? # 


BUSINESS OPPORTUNITY 






i Opportunities available or wanted 
in Aviation Week ... USE 


The Searchlight Section 


When you advertise in Ihe 



He is Searchlight — The section 
of this publication where wise 
dealers advertise and list their 
stocks for sale. 

SEARCHLIGHT 

SECTION 

Classified Advertising Div. 

Post Office Box 12 New York 3i, N. Y. 
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Breaking 
the bottleneck 
in the sky 


Problem: To get more airplanes through 
the same traffic bottleneck with greater 
safety. Air traffic has grown so much that 
long-established, conventional methods for 
handling it result in frequent flight delays 
at busy air terminals. 

To help air traffic controllers break this 
bottleneck, the GSN-11 Air Traffic Control 
System has been developed. A computer- 
directed system, built for the U.S. Air Force 
by Avco, the GSN-11 assigns each airplane 
— jet transport or single-engine craft — its 
own position and path as it approaches with- 
in 90 miles of an air terminal . . . and directs 
the aircraft safely and precisely toward the 
end of the runway for a landing. Thus, busy 
air traffic controllers are freed from much 
demanding detail so they can give undivided 
attention to monitoring the total traffic 
picture and to emergency situations. 
Outstanding features of the GSN-11: 

Deli vers up to 1 20 aircraft per hour to a land - 
ing position, even under instrument condi- 
tions ; handles 24 aircraft at a time in the ter- 
minal area and can operate to three airports 
simultaneously; provides continuous surveil- 
lance of every airplane in its 90-mile control 
radius; works with any aircraft equipped 
with two-way radio. 

Now at the National Aviation Facilities 
Experimental Center near Atlantic City, 
the GSN-1 1 is being tested with a variety 
of air traffic situations. Completion of these 
tests by the USAF and the FAA will enable 
Avco to offer the most advanced air traffic 
control system in existence today. 

Write: Electronics and Ordnance Division, 
Avco Corporation, Cincinnati 41, Ohio. 
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